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SUMMARY 


When  an  existing  mechanised  In  format  1  cr.  base  Is  encountered  (i.e..  a 
government  information  system),  and  the  data  therein  is  needed  by  a  user 
or  user  group  at  Convair,  the  question  arises,  "bhould  this  existing  data 
base  be  retainea  in  its  established  form  and  nonstanaard  scftw«-~  Ke  designed 
at  Ccnvair  to  translate  it  and  extract  iafa  as  needed,  or  snot.;  Li  this  exist¬ 
ing  data  base  be  transited  or  converted  in  Its  entirety  to  a  form  that  will 
allow  its  continual  use  m  a  standard  general -purpose  in  format  ioi.  storage 
and  retrieval  system?”, 

Convair  has  answered  this  quest  ion  on  two  mafcr  occasions  by  taking  the 
existing,  mechanized  infc  rmat  ion  base,  «.  cnvert  ing  It  in  its  entirety  and 
current  ly  performing  search  and  Inquiry  processing  va  the  Convair  General  - 
Purpose  In  format  ton  ft  crape  and  Retrieval  ( li'&R )  Cysteir..  The  first  occasion 
was  ir,  l''*>3  when  the  ^-PAC  system  containing  .n>*r  xv.  Pal  lure  an..;  onsumr- 
t  lor.  Data  Records  ( MOP )  was  convert**!.  The  most  recent  occasion  was  th>: 
convert?  1  o?;  of  the  NAi'A  Linear  Tape  'ystem,  containing  tr  ’  b '  i ograph  ■  c  at '.nr: 
data  of  over  100.000  records  contained  on  approx imat e ly  •  '  magnet  ir  tapes  . 

Because  of  the  success  ach  i  wl  ir,  the  to.sk  e.oronp  list,  merit  ,  the  e  ■*  **>  *•  j  - 
c».ce  gained  ,  t  he  increased  -"apab  i  1'“*  y  of  servicing  the  'user,  and  tr:**  inhere’:*. 


ability  t  now  m 

erge  and 

1  synch mize  this  data  base 

with  c 

t  r.  o  r*  :,i 

•  :  j  p*-j 

ing  systems  ,  at 

least  tt 

sree  ether  ma.'-cr  systems  are 

for 

r*  ir.  1  lac 

t  reatment  in  1  >* 

•Tt  y,  p  . 

•  are,  Defense  Document  at  i  or. 

Cent r r 

;  DDC ; 

t  a  pr*  t'  . 

FANDEX  v  a  b’ew  fork  b  1M1  ogrnph i c  system  cover  inw  periodicals  *u'.-i  other 
reports  not  in  DDC  and  NAi'Al .  and  vnri  x.e  ’X  Navy  tapes  cr  approved  parts 
list  { APL)  and  discrepancy  report  data  to  support  the  Integrated  Logistics 
Support  activity  of  VSX  ,  VFX  an*  DX  programs  for  Genera’  Dynamics  . 
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.'anvair's  Technical  Deta  Systems  G-oup,  Departijent  591-0,  has  crr.sT:-'' - 
a  -OEputer-uaced .  genera]  -1  nf  oraat  i  an  storage  and  retrieval  syst-r.  it  •&'. 
that  has  beer.  In  operatic?:  for  several  years  over  a  variety. of  lata  Vos-::. 
The  general  technique  errplcys  a  repertory  cf  generalised  rrogracs  tr.a*  *i- 
specif  lea*  for  centre  lied .  Ibis  feature  allows  a  selection  tc  r-  sja.-:e  * 
a  lilrary  of  programs  allowing  individual  oust  ceiling  of  &  total  s.-r* 
handling  a  particular  data  base-  The  #•;**:«••»*  so:  fl-xiVilit.  f  >•• 

approach  bee ones  evident  when  err-  looks  eve-  list  of  ov-  -  •.  :  r 

applications  sir..-’  1  ko : . 

Tr.r  protracts  are  designed  to  ae&e  the  softw-.-  :/ster.  v«  irvi-p.,';. iei,*  « 
rwsiVlf  of  the.  contents  ferssts  of  rh-  >art.  :•.  ..lar  .-r'" o  .-■•  -tr:  .  •••• 

:  icr.s  Iiih  base .  ratal's  of  this  syst-r.  :-s Ign  is  giver,  in  ■»  • 

•  <  *  >4j-s  r  v  1 1  -  w#**  un4-';3w  i  ■  ji't’i  t ?  r  \ t*  .? rt  .  t  *  *•  *  ■*.? 

s*r  '  i  oharao*.  •  oist '-r  .  Our  'r.ton*  in  rr.ta  rep  vj  il  »  * •  >xv.:-.' 
i:»-  vh '.  *  .is  •phy  of  pbt  airing  ar  ■•xist  ing  -s-eh-ar  i: e-:  .?*•■«.  bats*  :-»rxli* 

"?  c.Ti  vv,”?  \  *t  t- »*  **i  Tcrtr**"  vht»v.  w ;  ^ '  *-?5«*'>l**  ;*s  !:*,  •  r*.r  a..\. 

\  ''r-V  *  \  *■  *  v  y'T.X'  i  •  *•  *  !;■  V.*h!  *  *«!  f  v  *>■  f  •  *  ;T  *  '  r 
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ini  crrsat  ion -hand  ling  technology .  Definite  progress  is  evident  in  several 
pram  cal,  general-purpose  infc.  jaticn  systems .  Moat  compute?' hardware 
manufacturers  have  designed  a  general-purpose  software  package  that  i6 
available  to  those  lacking  the  facilities  of  designing  their  cvr.  information 
a/siaas .  "t  is  bee  an  tog  a  setter  of  course  for  large  governmental  agencies 
and  industrial  complexes  to  +um  their  attention  to  the  design  of  information 
systems,  running  the  gamut  from  totally  integrated  management  information 
systems  to  straightforward  ,  serial -search-oriented  magnetic  tape  systems 
for  document  search  and  recovery.  As  the  trend  continues,  there  is  an 
increased  understanding  and.  an  awareness  that- the  basic  principles  employed 
owe  their  heritage  to  the  library  science  and  linguistics  branches  as  opposed 
tc-  the  bookkeeper’s  or  auditor's  transaction  -account  tog  and  ledger -oriented 
activity. 

Beyond  the  mere  mechanization  process ,  and  usually  upstream  of  this 
process,  there  exists  an  embarrassment  of  problems  to  -;e  discerned  and  solved, 
upon  which  the  success  of  the  mechanization  will  depend.  In  the  Jargcr,  of 
computer  programming  this  is  succinctly  expressed  as  "GIGO"  (garbage  in, 
garbage  out).  Data-acqv...sitiu;  forms  mas.  be  designed  that  are  palatable 
for  the  data  collector;  usually  these  fall  into  disuse  when  their  sole  pur¬ 
pose  is  to  collect  data  for  a  mechanization  scheme  without  regard  tc  the 
possibility  of  use  os  a  daily -employed  data  vehicle  by  the  acquiring  function. 
Tii ere  are  the  variety  of  accept nble  terminology  constraints  and  desires  for 
a  given  data  base;  these  standardizations,  .*•  sociated  notation  such  as  roles 
and  links ,  thesauri,  accepted  coding  and.  similar  unique  peculiarities  give 
significance  to  the  particular  dat-.  base  for  the  user.  These  are  the  tradi¬ 
tions  and  practicies  understood  by  the  particular  data-base  user  and  repre¬ 
sent  the  way  he  handles  and  talks  about  his  data  regardless  of  the  existence 
or  nonexistence  of  some  computerized  mechanization  system.  There  are  the 
file  structures  peculiar  to  each  data  base  such  as  hierarchy  (hardware  Asso¬ 
ciation  as  in  configuration  management),  classification  schemes  (Dewey  Decimal 
and  Library  of  Congress),  not  to  mention  the  variety  of  administrative  file 
organizations  by  department  or  time  or  associative  dependency  of  the  records 
(i.e.;  lb  days  after  a  test  is  caspleted  certain  other  records  should  come 
i.ito  existence )  • 
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Ir.  the  case  of  picking  up  an  already,'  mechanized  data  baefc^such  as  the 
NASA  Linear  Tape  System,  aisd  converting  this  as  input  to  a  general- Informa¬ 
tics  eysteE,  the  file  structures,  reconi  formats,  and  various  other  conventions 
are  all  established  and  much  car.  be  done  to  change  them.  We  will  examine 
these  record  format  consider?.! lens  later  on  in  this  report.  True,  different 
file  organisations  can  eventually  be  achieved  ana  sh-uld  be  examined.  This 
would  be  particular!;/  true  if  conversion  involves  randoc-acces6  hardware 
and  the  increased  efficiencies  and  flexibilities  they  would  provide  over 
a  linear-search  system. 


The  purpose  of  the  mechanization  system  la  tc  accommodate  the  foregoing 
considerations  and  particularly  tc  b*>  flexible  enough  to  later  accommodate 
•.cce  additional  peculiarity  that  was  not  -understood  or  accommodated  during 
initial  data-base  acquisition.  Convair  hae  Kept  abreast  of  the  state  of  the 
art  in  the  field  of  infernal  ion  storage  and  retrieval  for  several  years . 
Finding  a  variety  of  shortcomings  ir.  the  computer-manufacture r-supplied 
software  packages,  industrial  systems  generally  specific-application  oriented, 
and  the  inability  to  get  a  true  figure  of  economic  merit  in  many  of  the 
heavily  subsidized  governmental  agency  systems,  we  have  pursued  a  research 
program  c-ver  the  years  resulting  in  a  systems  criteria  and  design  which 
has  to  date  proven  quite  successful  for  a  variety  of  data  b-ees .  Such  an 
approach  is  not  to  be  lightly  undertaken.  It  takes  considerable  resource, 
especially  the  development  of  a  personnel  subsystem,  and  must  have  long-range 
goals  of  handling  a  considerable  diversity  of  data  bases.  Currently,  we  are 
examining  integration  of  allied  data-  bases  and  the  ability  to  synchronize 
and  cross  talk  among  these  in  larger  superstructures  of  management  informa¬ 
tion  systems ,  vhile  still  preserving  the  service  and  intimacy  with  his  data 
for  a  particular  user  and  his  data  bare  ae  a  daily  service. 

For  example,  having  converted  the  NASA  Linear  Tape  System,  we  are  now 
engaged  in  examining  ecu  version  of  the  DDC  tape  system  and  PANDF.X  (an 
existing  library  tape  system  of  reports  cover lug  periodicals  and  other 
soirees  not  specifically  covered  in  the  government  systems).  Establishing 
a  thesaurus  or  sufcthesaurl  of  identifying  terms  to  be  employed,  would 
enable  inquiry  across  the  entire  collection  as  an  integrated  entity.  There 
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is  even  the  noesibility  of  achieving  increased  Indexing  depth  fer  bobc  records 
Shove  what  any  individual  system  new  offers.  For  example,  reports  that  are 
career:  to  DDC  and  NASA  system*  are  indexed  tvice ,  once  by  a  DDC  indexer  with 
a  reference  framework  of  defense  utilization  and  cnce  by  a  RASA  indexer  with 
a  reference  of  aeroGpace  utilization.  Mechanically  locating  these  duplicate 
records  and  merging  then  would  increase  the  number  of  different  but  valid 
terms  employed  beyond  the  depth  afforded  free  either  system  individually. 

1.3  CONVAJR'S  FIEXIBIE  DATA  FORMAT 

Ccnvair's  IS&R  approach,  and  its  ability  to  handle  complex  technical  data, 
becanes  a  little  clearer  to  comprehend  by  comparison  with  sane  traditional 
data  handling  employed  in  the  auditing  or  business  -  .ata  environment .  with 
luoet  bus iness -oriented  computer  languages  Buch  as  COBOL,  an  80-eolumn 
International  Business  Machine  (IBM)  card  16  employed  to  input  the  data. 

This  is  keypunched,  using  a  coding  sheet  as  the  input  medium  and  establishing 
certain  groupings  oi  columns  (fields)  for  the  various  data  categories,  i .e. , 
date,  name,  dollar  amount,  part  number,  etc.  This  is  a  direct  outgrcwtn  of 
a  standard  ledger  with  column  headings.  Such  notation  can  usually  be  con¬ 
cise  and  lend:  itself  well  to  rapid  tally  of  similar  items  by  merely  search¬ 
ing  and  accounting  in  the  proper  columns .  Knowing  what  column  or  columns 
are  assigned,  cv“  merely  locates  that  physical  area  to  obtain  the  data  therein 
and  then  moves  right  cr  left  the  proper  distance  to  pick  up  associated  data 
that  might  be  desired.  This  fixed -field  record  technique  implies  that  space 
is  employed  to  account  for  the  field  whether  data  is  there  or  not.  In 
storage  cn  magnetic  tape  or  cither  storage  media,  the  came  geographic  cao- 
partment a m at i an  philosophy  is  employed.  If  it  is  necessary  to  add  data 
or  expand  a  given  field,  it  is  normally  a  major  revision  to  the  existing 
data  base  or  the  system  programing  or  both. 

In  the  case  with  the  Ccnvair  IS&R  System  concept ,  each  data  field  *s 
preceded  by  a  unique  identifying  tag.  Although  the  data -acquisition  form, 
which  also  serves  as  keypunch  instruction  sheet,  might  have  a  lot  of  pre¬ 
printed,  English-language  instruction  or  data-field  identification,  it  will 
usually  carry  an  additional  inconspicuous  code,  i.e.;  Kl,  K 2,  etc.,  adjacent 


I 

I 

I 
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to  each  date  field,  The  keypuncher  does  act  place  the  data  field  in  parti¬ 
cular.  assigned  colums  of  the  UK  card,  because  its  identification  is  estab¬ 
lished  by  the  keypunched  SI,  K 2,  etc.,  code  rather  than  by  relative  physical 
location.  This  also  removes  constraints  cr  field  size.  The  field  can  be 
cue  alpha  character  or  a  full  paragraph  of  open  text.  This  can  vary  from 
one  record  to  the  next.  Empty  data  fields  need  not  have  space  or  associated 
code  stored,  with  a  resulting  economy  that  offsets  the  addition  of  the  code 
to  identify  data  fie  Lis .  Increased  east?  keypunching  alios  acceptance 
of  fa"  longer  and  more  complex  input  records  without  hindering  normal  keypunch 
efficiency  criteria  such  as  quantity  of  cards  input  and  verified  per  hour. 
Tests  have  indicated  that  the  average  storage  room  per  data  base  on  magnetic 
tape  Is  the  same  as  fixed-field  methods  because  blank  space  is  not  employed.* 

The  code  preceding  esch  data  field  oar.  be  variable  ir.  length  and  accommo¬ 
date  the  aforementioned  peculiarities  of  file  structure  and  terminology 
control  desired  by  the  user.  Fig.  1-1  illustrates  the  Ccr.vatr  IS&R  approach 
to  accanc.  late  this  "custom*,  overhead"  as  well  as  "system  overhead"  within 
a  particular  record. 

Searchable  Record  (SR) 

Each  SR  in  a  file  is  a  unit  record  (or  surrogate)  containing  the  various 
var lab le -length  customer  data  fields.  Each  of  these  data  fields  is  preceded 
by  a  tag  (or  flag)  that  identifies  the  associated  data  field  and  also  con¬ 
tains  the  dual  information  of  (l)  customer  overhead  data,  and  (2)  system 
overhead  data.  In  addition,  there  is  a  major  SR  flag  preceding  the  total 
SR.  The  SR  can  be  constructed  as  shown  in  Figure  l-l. 

Sjutea  Overhead 

These  data  are  the  system  identification  of  that  associated  data  field  or 
total  SR.  Such  things  as  record-length  Indicators,  which  the  system  must 
know  to  efficiently  manipulate  the  data,  are  contained  in  this  area.  Because 
the  system  can  be  quite  specific  an  what  i+  needs,  there  is  a  rigid,  fixed 

♦During  the  conversion  of  the  NASA  Linear  Tape  System,  a  lot  of  system  over¬ 
head  necessary  to  operate  in  the  RASA  manner  was  dropped.  Flag  coding  was 
added  to  accaanodatv  the  Convair  E&R  System.  This  resulted  «n  equivalent 
store.g“  required . 
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I  fAGS  !  DATA  FIELDS 


figure  i-».  construction  of  searchable  re-'oro. 


1*6 


GDc-sRR-r.c: 

area  si  lot,  ted  to  system  overhead.  Of  course ,  none  of  "this  requirement  of 
syster-  overhead  data  embedment  is  ever  visible  to  the  customer  on  either 
inputting  or  outputting  of  his  data.  The  customer's  viev  of  the  data  is 
in  hi6  language,  with  his  specified  identifiers  and  overhead  data. 

Oust  erne  r  Overhead  Data 

The  same  tag  preceding  the  customer  variable -length,  data  ileld  contains  the 
a-ea  for  oust ore r  overhead  data.  These  data  are  the  customer's  identifica¬ 
tion  of  that  associated  data  field  or  total  SR.  The  customer  can  specify  a 
narrative  name  in  mnemonic  (e.g.,  F3PART),  a  code  (e.g.,  K12,  K2l),  or  any 
other  identification  that  hi  normal  in  hi6  discipline.  He  can  sueclfy  rela¬ 
tive  weighting  of  .unporta.. -e  or  hierarchical  relc  wionship  or  :  ole  of  the  data 
field  such  as  product,  process,  etc.  All  the  peculiarities  related  to  the 
particular  customer  data  such  as  thesaurus  or  terminology  control  and  file 
structure  devices  car:  be  accomodated  ar.d  subsequently  changed  as  he  wishes . 
Hie  area  for  the  customer’s  overhead  data  ,  preceding  the  ass:  elated  data 
field  is  capable  of  accepting  variable  length.  The  easterner  U  net  con¬ 
strained  to  any  fixed  field  or  form. 

The  IG&R  Software  Repertory 

The  Caivair  IS&R  System  consists  of  a  library  of  programs,  each  of  which 
performs  a  specific  informatics -hand ling  function,  i.e..  STORE,  UPDATE, 
SEARCH ,  MERGE ,  SORT,  t-u.  i'neer  are  selected  by  the  system  operator/ans  lyst 
along  »ith  the  data  being  used,  and  the  proper  linkages  are  generated  for 
the  series  of  logical  actions  to  take  place.  The  output  received  is  the:, 
formatted  accr-dlng  to  the  instructions  of  the  data  recipient  and  produced 
on  microfilm  via  the  Strcmberg-Car.Uon  h0?0.  This  modularization  t yproaeh 
allovs  handling  the  diversity  of  customer  informatics: -handling  tasKs  by 
customizing  the  total  Job  as  each  total  task  dicrates  without  need  for  a 
continual  programing  effort.  The  system  is  now  evolving  a  higher-order 
language  that  the  ope  rat  or /ana  lyst  employs  tc  call  up  and  use  the  various 
subprograms.  This  is  called  52MPL  (System ~cic  Information  Modular  Pro¬ 
gramming  language). 
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SECTION 

TYPES  OF  INPUT  AND  OUTPUT 
FOR  THE  CONVAIR  IS&R  SYSTEM 


?.l  A  GENERAL  OVERVIEW 

In  the  ge”  -ral  cage,  an  Infcraaticn  Storage  and  Retrieval  (IS&R)  System  has 
the  primary  function  of  accepting  and  organizing  a  give  data  base  and 
performing  retrospective  search  and  selective  retrieval  from  that  data  base. 
Conversely,  also  in  the  general  case,  a  system  which  accepts  and  reorganizes 
a  data  base  of  records  and  then  displays  all  or  a  major  part  of  all  records  , 
is  usually  called  a  report  generator.  Convair's  IS&R  System  is  designed  for 
the  purpose  of  the  first  case,  the  mechanization  of  a  customer's  data  base 
to  enable  its  storage  v'a  computer  techniques  and  subsequent  inquiry'  process¬ 
ing  for  selective  retrieval.  These  retrievals  fall  into  two  general  types, 
scheduled  e^.d  demand.  Ihe  scheduled  are  a  special  kind  of  report  generation 
of  a  selective  natu-c  and  are  usually  scheduled  quite  far  in  advance.  This 
enables  batching  and  scheduling  the  input  in  antreipation  of  the  cut  rut , 
often  lust  before  output.  On  the  other  hand,  demand  inquiries  are  unknown 
until  made  upon  the  system.  Where  a  system  is  subject  to  demand  inquiry  it 
is  usually  mc*t  eccnancal  and  efficient  to  maintain  the  system  in  a  ready 
state  by  short  time  updating  (i.e.;  nn  a  daily'  basis  cf  input  received), 
dueh  updating  really  depends  on  a  variety  of  things.  For  example,  in  the 
NA.-A  Linear  Tape  System,  the  update  or  added  material  is  slivered  to  the 
Convair  Library,  which  in  turn  delivers  it  to  the  Ccnvai”  IS&R  System  once 
a  month  via  magnetic  tape.  This  is  usually  converted  and  aaded  to  the 
existing  file  in  a  day  or  so  to  be  in  an  update  condition  to  answer  inquiries. 

In  the  case  of  total  data-base  organ  1  zat  1  cn  and  report  generation,  systems 
with  this  function  as  a  primary  goal  normally'  find  it  difficult  to  accommo¬ 
date  selective  retrieval.  However,  systems  with  selective  retrieval  as  a 
primary  function  easily  accomodate  total' data  base  rrpe-t  generation  and 
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frequent!;/  can  produce  highly  innovative  outp'’-  reports  for  the  data  user. 

Four  such  cases  were  selected  from  seve-ai  available  and  doawgHted  in  an 
IS&K"  report .  * 

Because  of  the  many  problems  existing  upstream  of  the  mechanization 
scheme,  as  mentioned  in  Section  1  of  this  report,  the  Ccnvair  E&E  System's 
personnel  devote  a  major  part  of  this  total  design  effort  tu  the  premechanl- 
zation  port  i an  of  the  overall  task  .  As  an  example  of  this  emphasis  ,  the 
personnel  subsystem  of  Cor.1 air’s  ISIR  is  apportioned  p'  a  ratio  of  three 
8y6tem-debign  analysts  fi  .*  every  prograatner  involved  in  the  mechanization 
of  a  system.  This  ie  even  more  realistic  in  light  of  the  fart  that  pro¬ 
graming  is  not  specifically  application  oriented  i"  the  Ccr.vair  IS&R  System 
and  therefore  provides  a  cumulative  repertory  of  programs  for  the  design 
analysts  tc  U6e.  The  point  to  be  made  is  that-  the  Ccnvair  XS&R  System  is  a 
car.binaticr.  man /machine  system  and  Is  therefore  .net  constrained  to  accepting 
one  Kind  of  input  such  as  punched  cards  or  magnetic  tape.  For  example , 
inquiry  processing  often  takes  the  form  of  a  telephone  conversation  from  the 
user  in  plain  English  with  the  man  portion  cf  the  Ccnvair  IS&K  System  res  pens - 
reel  for  -rarsiat ing  this  request  into.  code,  constructing  the  Boolean  logic, 
going  through  sevc.al  processing  functions,  formatting  and  translating,  the 
output,  offering  consultation  assirtance  to  the  user  and  finally'  acting  as 
evaluator  for  the  adequacy  of  a  system  design.  In. the  specific  case  cf  the 
SATA  Linear  Tape  fystem.  inquiry  is  received  f'OD  the  requestor  in  perscr. 
by  the  Ccnvair  Library.  Trained  library  perscxnel  translate  this  request 
into  a  logical  Boolean  expression,  often  with  or  suit  at ion  free  Ccnvair  If- to. 
personnel,  Li  audition  tc  nans  rt.edu  Ifd  inquiry  processing,  which,  incident  - 
ally ,  are  usually  in  the  form  of  several  mquir..'  batches  at  a  time,  a 
selective  dissemination  cf  ir-fc  mat icr  (oBI)  is  performed  for  the  Ccnvair 
Library.  This  consists  of  rum  ing  a  series  cf  idealized  profiles  against 
only  the  m^t  recent  update  information  before  it  is  merged  into  the  total 
file.  In  this  way,  select  personnel  or  groups,  having  their  profile  of 

‘  V.  p .  ftecfcnald .  Informat  ion  ftoragr  and  Retrieval  1  H'&B )  Used  as  &r.  Analysis 

Tool.  GDC -tSH-Ah - !!_•  V ,  Ccnvair  divisicn  of  General  Dynamics  ,  Han  Diego. 

Calif.,  December  1  <'T 
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interest  established,  are  automatically  made  aware  of  recent  acfEisiticns . 

Of  course,  profiles  car  be  changed  or  updated  at  any  time  to  reflect  current 
interest. 

During  1963 ,  a  reliability  Information  data  base  (9-PAC)  was  operating 
under  a  generalized  package  supplied  by  a  computer  manufacturer.  This  6yr,ten: 
was  then  converted  by  Convair  1S&R  personnel  to  run  under  a  set  of  in-hexise 
pro*,  -ane  designed  to  handle  a  generalized  data  base.  'Tie  data  base  contained 
axciost  half  a  million  reliability  records."  This  approach  to  converting  an 
existing  mechanized  data  base  using  generalized  programming  concepts,  proved 
to  be  extremely  reliable  and  efficient.  While  the  original  package  had 
become  very  difficult  to  operate  due  to  lack  of  program  knowledge  and  flex¬ 
ibility,  the  ccuverted  system  could  be  made  tc  : unction  smooth jy  since  there 
was  intimate  knowledge  cf  programing  construction  available.  Th.is  also 
allowed  a  considerable  expansion  of  this  reliability  data  base  arid  increased 
the  r.uz  ier  cf  users  who  could  nev  employ  it . 


A  similar  situation  developed  with  the  SAGA  linear  search  file  supplied 
by  Documentation.  Inc.  The  canned'  programs  supplied. .  running  in  emulation 
node  or  an  I3M-J-.:C  system,  proved  to  be  very  troublesome.  It  was  discovered 
that  they  had  net  been  completely  debugged  before  delivery.  The  system  vas 
inactive  at  tenvair  during  most  of  1-X-T  due  to  the  inherent  problems  of 
p  rev  car. -data  incosipfttability  and  lack  of  kr.cv  ledge  about  the  programs.  This 
was  a  difficulty  not'  only  at  fenvair.  out  also  at  Ft.  Worth  and  other  places 
such  ac  Douglas. 


It  vns  decided  tc  ocr.v^rt  this  file  also  t  -  the 
format  tc  supply  a  such  reeded  literature  searching 
Library.  The  ccu.versicr  would  allow  the  full  power 
fvster  to  be  implied  '.0  the  SAy«  data  base. 


>'onvair  li-iS  internal 
capability  to  the  Ccr.vHi 
cf  flexible  £;&?. 


the 


To  accomplish  ’he  conversion,  a  special  program  was  developed 
riVA  Tapes  at,  inp.it  and  generate  a  t ype  cf  If&H  .ecord. 


use 


.v.  ber.scr.,  Hel lability 
Ar. a iys  is  .  GW  -E3?  -Ah' -’*•  . 

Calif.,  August  1-*  . 


In format i cr  ftortsge  ;*n.I  i'Vt  r  i*'val  -  A  Cyrtems 
Ccr.vair  dlvlsicn  of  General  Dynamics,  .bar  Die.r, 


Ir.  view  of  the  experience  and  success  of  these  tvc  major  -asnvereices  of 
existing  mechanized  data  bases,  the  Convair  B4R  jr  .  ^v^nel  have  adopted  a 
general  approach  tc  all  similar  mechanized  data  bases  where  it  is  desirable 
tc  have  them  searchable  and  usable  by  Cccvair.. 

The  following  section  is  a  detailed  writeup  of  the  NASA  Linear  Tape  System 
conversicc  to  illustrate  the  philosophies  involved  and  the  search  and  output 
capabilities  that  are  available.  In  addition  tc  the  tape  systems  (HDC  and 
PANTO)  mentioned  in  Section  1  tc  be  integrates  into  this  Cccvair  Library 
System,  the  IS&K  personnel  are  currently  examining  several  other  conversion 
tasks,  particularly  Navy  ?M  data  and  its  integration  with  an  existing  Canvair 
B&K -designed  system  of  Maintenance  Engineering  Analysis  (MEA)  data  tc  sup¬ 
port  such  complex  Navy  programs  as  VEX,  VFX  at  Cccvair,  and  IK  at  the  Quincy 
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THE  NA  .  ■  TAPE  CONVERSION 


}  .  I  DATA  FORMAT  REVIEW 

7 here  is  h  quantity  c:  detai led  d  count.  ’•‘‘tier,  available  or  th"  U.'d'A  Linear 
Tape  -vster."  It  will  be  sufficient,  at  this  peir.t ,  to  perfera  only  a 
f,.;scr’  examination  c-f  th“  lata  format  confront iru;  IS&K  perscr.r.e  1  before 
g^ing  into  individual  oetaii.  However,  whenever  sum  a  ‘asv.  is  atterp*  cd . 
p.rogrsiareer  personnel  desperately  need  very  detailed  and  explicit  deeuasnta- 
ti.cn-  The  total  deem  neat  lor.  that  «»  available  for  this  SAT  A  Linear  Tape 
c'yster  was  sc»>what  less  ihar.  rould  be  hoped  for  and,  as  a  result,  caused 
runs  iierab  oo  rreg  ooscir.g  anguish  at  tires. 

Ore  of  the  na .‘or  specifications  fr  the  p.-ocranr  r.g  was  tc  retain  the 
t  rad  it  ior.al  and  nretooury  activity  external  to  the  ae  chant;  at  ;rr.  systee. 

In  orh-’r  vo’tis  .  the  user  should  net  haw  to  adapt  t  '  tr.e  oecr.anir&t !  ;v. 
sch-Tn.' .  the  ae  chari;  at  i.r.  sc  here  should  e-iatn  to  the  ’user.  For  exanrrle. 


.*  contains  two 

c  Lasses 

cf  index  terns  l.a.tei’*d 

,  I”  AT..!  :  . 

pul  1  i  S 1.  ed  p  e  rrrx' 

,  1 .  ^ .  ; 

freer,  ftr  abstract  .  and 

;  t  ?'  rraF  -i  r- 

er~ie  that  tend 

t  o  be  r 

rccocrd  tr.at  o-.i .  or  *vticev 

■.-nou*  T  ^  nsj?  . 

I'ffewmir.'  ior. 

is  avai 

lab  le  to  a  us-'r.  it.  was 

rrt&lrv/.i  sc  ‘.w 

user  vrv.Li  not  discern  the  difference  b>  *veer  inter roes t 4  ug  the  •  'rr.vair 
IdAF  N'v.n  fy  s*  -'r .  cr  the  .'tan. lard  TiA-'A  i'ys'-^s. 

r  i  o.:  r*>  -1  is  i  print  rut  of  cr.e  record  in  the  SAAA  Linear  Tape  yste~ . 

The  Cixie  u s The  firs"  two  lines  6 h .nt.  contain  :<■  v»rie* . 


Guide  cf  bfcu  r. ine  f-e'arch ir.g  and  Retrieval  of  Ir.fortaat ictt  for  tie  NA-  n  dune 
File.  V .  T.  Bmnd.V.'ret  and  F*  ?-  1-ckert.  Devest-  :*  1  -*'-u . 

Guide  t.  the  Processing,  .'to  rage  and  Retrieval  of  r*ib  licgraph  ‘  -  Ir.  fcrrsP  t  i 
at  tr.e  SAdA  .  cie.rt  ific  and  Technical  Ir.  format  i  rr  Facility,  v.  T .  Brand  ho 
find  ?.  F.  i.-raert  .  NAd  A  ~ -■■f  t  ■  tune  '  ev  ; 
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information  in  physical-field  orientation,  .’card  marks  (@)  are  employed  to 
separate  fields.  The  first  two  lines  contain  such  items  as  (l)  total  record 
length,  (2)  issue,  (3)  year  and  type  of  accession,  (b)  accession  number, 

(5)  document  security,  (6)  subject  category,  and  (7)  a  relative  indicator 
showing  the  number  of  characters  or  spaces  from  the  front  of  the  record 
to  the  beginning  of  the  re  pective  fielu.  Line  two,  near  the  right ,  shows 
a  symbol  which  bounds  the  beginning  of  the  title,  "Progress  Report  of 
the  Aercdyoamische  Versuchsanstalt  Goettingen  for  the  Year  I960''.  Following 
this,  one  can  pick  out  the  other  inf onaat icsr  down  to  the  $  symbol  in  the 
center  of  line  6,  at  which  point  individual  terms  by  which  this  document 
has  been  indexed  begin.  The  individual  terms  are  fixed -fi^. id  oriented  with 
a  given  amount,  of  spaces  or  characters  allwed  per  term.  Following  the 
jjidex  terms  is  a  series  of  concise  coding  which  represents  these  same  index 
terms .  It  is  upon  these  highly  stylized  codes  that  initial  search  is  per¬ 
formed  to  locate  records  that  are  potential  candidates  to  answer  an  inquiry. 
(Reference  cited  NASA  documental icn  for  detailed  coding  and  field  identifi- 
cat ion . ) 

Figure  3-2  is  again  a  record  printout,  only  this  is  the  same  record  as 
Figure  3-I  converted  to  the  achieved  Convair  3S&R  format.  Ail  the  data 
represented  within  the  original  NASA  record  is  eccounted  fc~  and,  in  addition, 
items  or  fields  available  In  the  NASA  record  but  ;.ot  utilizeu  for  search, 
are  now  searchable  because  of  the  Convair  I5&R  technique.  Line  1  starts 
with  SS ,  which  is  an  indication  of  the  start  of  a  record.  Foxlowing  that, 
for  a  total  of  16  el  iracters  in  the  example,  is  bookkeeping  Information 
including  a  searchable  record  (SR)  number  that  is  treated  in  more  detail 
later.  Line  1,  17th  character  "CKTLO-2)",  is  a  term  locator.  The  CK  is 
a  normal  flag  in  Convajr's  T5&R  System  and  CKTL,  means  it  is  the  term  locator. 
This  gives  the  location  of  the  start  and  ending  of  the  individual  terms 
relative  to  the  start,  cf  the  record.  Following  that,  cn  line  1,  i* 
"CKACCEf)S3C68A1003C01 " .  The  "tK"  again  indicates  a  nornv-1  flag  and  "ACCESS" 
tells  us  it  is  the  accession  number.  The  "3C "  ia  a  connective  followed  by 
six  characters,  "68A120" ,  and  an  additional  cormvect  ive  ,  "3C  "  , 
followed  by  01.  In  the  Ccnvair  IS&R  System,  because  of  use  of  a  12-bit 
machine  at  the  present  tine,  characters  are  handled  6  at  a  time  with  a 


3-2 


I 


GDC-ERR-1301 


j§68A@1000]®0640Il  @113®  2  211 
OO38  @0015®  §  @  @0201®  @ 

OPT  OF  THE  AEKODYNAMISCH®£  VERSUCKSAKSTAIiT 


0000675  3212205  51 

@  @  @03  3  7@O509$PROGRESS  REP 

GOETTINGEN  FOR  THE  YEAR  19 6@6/  AER 


ODYNAM2SCHE  VERSUCRGANSTAIff  GOETTINGEN®,  TAETH5KEITSBERICHT  196d/@.$20005®040F 
■JBL-  ,\£ RODYNAHECHE  VERSUCHSANSTAIT® ,1  IP  LAC -  GOETTINGEN,  VEST  GERMANY,  DATE-  19 
67S.42COLL-  38  P,  LANG-  IN  GERMAN®. $@3AERODYNAME5  ©3AZR0EIA3TICITY 


@3A£TROi>YNAMICS  ©ICCMPUTATION 


®  I  COMPUTERS  &IGAS  DYNAMICS 


©1GERMANY  ©lHYPERSONIC  FLOW  @3TEST  FACILITIES 
7§(XY'  .A@1@(5XM  @3®D2Y£  SI®  8j  @®3@J  W,  @§]@£  RMA@1S5XG  B$ 


$@3@)IMY2®I®'-T  EUg 


figure:  3-1 . 


ONE  RECORD  IN  NASA  LINEAR  TAPE  SYSTEM 


! 


SS6HQN00UA3399990KTL0-2)CKACCESS3C68A1003Co-1  (XDATEIN0C6803063KAER0DY3CAER0DY 
3  GUAM  ICS  3KAE  ROE  L3CAEROE  L3CASTIC I3CTY  3KASTROD3CASTROD3CYNAMIC3CS  IK^fxtirr 

3CCOMPUT3CATION  1XCOMPOT3CCOMPT7T3CERS  UCGAS  DY3CGAS  DY3CN AMICS UCGERMAN3CGE RMAN 
'CY  1KHYFERS3CHYFERS3C0NIC  F3CIOW  3KTEST  F3CTEST  F3CACILTT3CIES  OCTITIE 
3CPROGRE3CSS  RE3CPORT  03CF  THE  3C  AER0D3CYNAMIS3CCHE  V3CERSUCH3CSANSTA3CHT  GO 
3CETT3NG3CEN  P0R3C  TIE  30YEAR  I3C966  /  3CAERODY3CNAMEC2CHE  VE 3C  RSUCHS 3C ANSTAL 
3CT  GOE3CTTINGE3CN,  TA3CETIGK,:' 3C TTSBER3C ICHT  130966/ .  CKDESC203C0050  CKIMPR01 
3CPUBL-  3CAERODY3CNAMEC3CHE  VER3CSUr:SA3CNSTALT3C ,  PLAC3C-  GQET3CTINGEN3C ,  WEST 
3C  GERMA3CNY,  D3CATE-  13C967.  C3OOLL-  3308  P.  3CLANG-  3CIN  GF.RICMAN.  0KXA0111 
fJOCB  113CKXC  2  2CKXD115  (KXE3212GKXF205  CKXG  51  CKXH  CKXIOO38OKXJ  CKDATPUB 
OC67OOOOCKZZ 


FIOURF  3~-!.  RECORD  PRINTOUT  CONVERTED  TO  CGNVAIR  I  S&  R  FORMAT 
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c elective  3"  :rsl/rg  it  S  characters  arid  signifying  a  continuation 
of  the  data  field.  Although  the  CBC  l60G  computer  is  a  12-bit  machine, 
it  is  operated  in  essentially  a  48-bit  node.  The  original  concept  of  the 
format  vas  to  be  applied  to  &  4o-bit  machine . 

Following  the  accession  number  on  line  1,  "CKDATE2J0C680306",  date  of 
conversion,  appears.  The  3K  following  signifies  the  beginning  of  an.  index- 
term  flag,  "3KAER0DY".  Note  the  3Cs  used  as  connectives  for  groups  of  6 
characters .  Note  that  the  3 K  flag  embed ies  the  first  6  characters  of  the 

index  term.  This  "3K"  or  "IK"  flag  and  the  six-character  mnemonic  key 

allows  for  distinction  free  other  keys  in  the  Searchable  Record  and  provides 
a  rapid  mechanism  for  determining  a  possible  mismatch  as  rapidly  a»  possible 
while  searching  the  record  for  those  terms  specified  in  the  search  program 
input.  The  latter  part  of  this  record  ir  a  <><_..  ies  of  flags  ~nd  associated 
dala  carrying  date  cf  publication,  etc.  In  the  original  NASA  record  this 

information  ppeared,  in  compacted  form,  at  the  front  of  the  record.  The 

Convair  3S&R  method  permits  searches  by  these  items  of  data  as  well. 
Differentiation  between  various  types  of  flags  is  made  by  IX,  3K,  OK,  etc.; 
this  enables  rapid  search  on  only  a  particular  key  type  when  desired. 

3.2  CONVERSION  PROGRAM  USER  INFORMATION 

The  NAS, A  Conversion  Program  has  certain  options  available  which  permit  a 
certain  amount  of  variation  in  the  IS&R  output  record.  The  following  list 
describes  +he  types  of  parameter  cards  allowed  which  enable  exercising  these 
options.  All  the  types  of  identifiers  must  start  In  column  1. 

T„~pe  Description 

I,  Identification  card,  optional, 

D,  Date  card,  optional.  This  causes  the  next  eight 

characters  on  the  card  to  be  placed  in  the  output 
record.  The  first  two  characters  should  be  CK.  The 
computer  haltB  at  P  =  0462  for  the  month  entry  and  at 
P  ■-  0470  for  the  day  entry  (see  table  in  Para,.  3*2,  2.e) 

A,  Start lng  Searchable  Record  number,  required.  This 

causes  thn  number  punched  in  columns  3  through  8  to 
be  used  in  the  first  searchable  Record  (SR).  Each 
su reeding  output  SR  will  contain  a  sequentially 
descending  number. 
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Type  Description 

L,  Last  data,  optional.  Each  set  of  eight  characters  punched  in 

tne  card  will  be  included  at  the  end  of  each  output  oB.  The 
eight  character  groupings  must  be  in  IS&R  format.  Multiple 
cards  may  be  used. 

E,  End  card,  required.  This  card  signals  that  processing  is  to 
start . 

1  Program  Pun  Instructions 

a.  Tape  E~tUp 

TM-1:  A  tape  of  NASA  Linear  Search  Data  designed  for  the  1401  system. 

TM-2 :  A  scratch  tape  fwith  write  ring)  to  accept  the  output  flic. 

TM-3:  A  scratch  tape  (with  write  ring)  to  accept  the  exception  file. 

b.  Deck  Setup 

Program  deck  consisting  of: 

(1)  Bootstrap 

(2)  Program  loader 

(3)  Program  and  change  cards 

(4)  End  card 

Spec  Deck: 

A  deck  of  cards  consisting  cf  the  required  elements  of  the  types 
of  identifiers  listed  above. 

2.  Operating  Instructions 

a.  Place  desired  tapes  cn  the  proper  units,  and  ready  at  load  puir.t. 

b.  Clear  Bank  controls  and  Master  plcor. 

c.  Press  load,  otftrt ,  processing  begins. 

d.  He it  at  P  -  0161  A  =  0000 

to  continue  with  the  next  tape  of  the  Input  set,  set  A  a  0001, 
start,  halt  P  c  0164,  mount  new  tape  cn  TM-1,  start. 

If  last  of  input  set  is  finished,  set  A  =  0002,  start, 
halt  P  =  0220. 

e.  Opt  Jens: 

If  near  the  end  of  TM-2  output  reei: 

Set  SLJ-1  on,  halt  P  c  3603  A  =  0000,  mount  new  output  reel 
(ring),  set  SU-1  off,  start. 
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If  a  D,  card  Is  used,  a  halt,  will  occur  for  tne  month  entry. 

Halt  at  P  ■  0462  A  *  0000,  Set  A  to  the  month  from  the  follow- 
i-g  table: 


Jan  0001 

Apr  0004 

Jul  000? 

Oct  0100 

Feb  0002 

May  0005 

Aug 

0010 

Nov  0101 

Mar  0003 

Jun  0006 

Sep 

0011 

Dec  0102 

Start,  Halt  at  P  =  04' 70 

A  =  0000.  Set 

A  to  the  day  from  the 

following  table: 

0  0000 

11 

0101 

27 

020, 

1  0001 

12 

0102 

2u 

0210 

2  0002 

etc . 

etc . 

29 

0211 

3  0003 

17 

0107 

30 

0300 

etc.  etc. 

18 

0110 

7  0007 

19 

0111 

8  0010 

20 

0200 

9  0011 

21 

0201 

10  010^ 

etc . 

etc . 

A  run  may  continue  from  Halt  P  e  0220  using  the  specs  as  previously 
read,  but  with  the  SR  number  continuing  sequentially  descending. 
NASA  activity  tapes  have  header  records  that  are  by-passed  by  the 
program.  To  accept  the  first  record,  if  it  is  not  a  header  record, 
change  ceils  0137,  0140,  0141,  to  0001  (No-op.). 


Error  Halts 

F  -  0202  A  =  0000 

P  =  0323  A  =  0100 

P  =  1311  A  =  0004 
Start  to 


TM-1  net  at  load  point.  Ready'  TM-1  start. 

Read  comparison  error.  Start  Job  over. 

Parity  error  on  read,  set  A  =  0000. 
accept  «ith  possible  error. 


P  =  w  ^  Oh- 
P  =  1335 
P  =  25  S3 
P  =  2643 

P  =  2724 
P  =  273? 
P  =  3.447 

P  =  3621 
p  -  S4s0 


A  -  CoOO  No  A,  card,  f.lx  spec  ,  start  Job  over. 

A  =  **-**  incorrect  tape  status,  non  recoverable . 


A  -  NEG  Incorrect  term  IV A ,  nonrecoverabie . 

A  =  0000  Incorrect  number  of  characters  stored  while 
making  a  key  from  a  term,  nonrecoverabie . 


A  =  **-»-*  ^ur.e  as  p  °  2553. 

A  =  NEG  Incorrect  term  IWA+1,  nonrecoverabie. 

A  ~  Non  Aero.  The  built-up  SR  is  not  an  eight -character 
multiple ,  nonree eve rab le . 


A  c  0000  TM-2  not  at  load  point ,  ready  ,  start . 
Should  not  get  here. 


3-6 


I 

I 

I 

I 

I 


l 

I 

I 

I 

I 

I 

I 


GDC-ERR-1301 


4.  Handling  of  Error  Conditions  During  Conversion  to  IS&R  Format 

a.  Errors  encountered  in  the  original  NASA  records  are  handled  in  one 
of  the  following  two  ways  during  the  conversion  (to  3B&R  format) 
process : 

(1)  Production  of  "dummy"  records  that  are  ncrt  searchable. 

( 2 )  Production  of  searchable  records  without  the  incorrect  fields. 

b.  Dunsity’-  Output  Records. 

(1)  A  dummy  record  is  generated  whenever  a  character  ether  than 

a  $  is  found  at  the  start  of  a  NASA  data  field.  The  dummy  con¬ 
tains  the  number  of  the  SR  that  would  have  been  on  the  output 
tape.  The  output  record  that  was  generated  up  to  the  occurrence 
of  the  error  is  written  on  the  tape  of  exceptions,  TM-3-  A 
printer  message  occurs. 

(2)  A  dunmy  record  is  generated  whenever  the  cut pi  i  record  exceeds 
2400  characters.  It  is  written  in  its  entirety  on  TM-3*  A 
message  is  printed. 

(3)  The  following  is  a  list  of  codes  that  are  printed  specifying 
the  area  in  which  the  dollar  sign  was  not  found  in  the 
NASA  record: 

Code 

1 

2 
*•» 

4 
s 

b 
T 
8 
u 

10 

c.  Valid  Output  Hecords 

Whenever  the  NASA -supplied  imprint  area  contains  codes  that  are 
not  ascending,  or  the  codes  contain  illegal  (nan-numeric )  fields, 
th“  program  will  not  include  the  imprint  data  in  the  searchable 
iecord.  The  SR  number,  accession  number  and  the  faulty  imprint 
area  are  combined  to  form  a  record  which  is  placed  on  the  except  lean 
tape ,  The  rest  of  the  NASA  data  is  written  as  a  searchable  record 
cn  the  output  tape. 


Title  area  no  $ 

Author  area  no  $ 

Term  area  no  $ 

Term  area  incorrect,  code  not  a  1  or  1 
Report  number  area  no  $ 

Contract  number  area  no  $ 

Corporation  area  no  $ 

Historical  notai icn  area  no  $ 

Title  notation  area  no  $ 

Descriptive  notation  area  no  $ 
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3-3  CONVERSION  PROGRAMMER  HftvRMATICK 

1.  NASA  Data  Format. 

Descrirtxon  of  the  NASA  data  format  can  be  found  in  previously  cited 
NASA  documentation . 


2.  IS&R  Internal  Format. 

The  philosophies  of  the  Cccvair  IS&R  System  can  be  found  in  previously 
referenced  Convair  reports . 

3.  A  brief  discussion  of  the  ccr.vers-'cn  to  the  IS&R  System  follows.  It 
will  be  presented  in  a  sequence  of  fields  or  areas  normally  found  in 
the  IS&R  record. 


a.  Status  flag  field  and  associated  "buckets".  Each  3E&R  record 
begins  with  an  eight -character  grouping  (bucket)  as  follows: 


SS 


I 


LC 


MT 

T 


Binary  12 -bit  relative 
address  locator  for 
special  flags  called 
"M"  terms . 


I - a  12-bit  accumulative  checksum 

value  of  the  searchable  record. 


■~“The  length  of  this  record  as  an 

octal  count  of  the  12-bit  computer  words 
present .  The  Limit  at lcn  f or  the  NASA 
eystem  is  2^00^  p  •.  . 


The  status  indicator  of  the  record. 
SS  -  normally  searchable. 

EE  -  dummy,  not  searchable. 


The  second  bucket  is  the  searchable  record  (SR)  identifier. 

22 _ 22 _ 22 

— Sequencially  descending 

number  assigned  by  the  A,  card. 


1 - SR  identifier  flag. 

L Security  classification ,  unc lass  if led . 
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The  third  bucket  is  a  relative -position  locator  for  the  terms. 


3C 


I —  Last  word  address  +  1 
(DWA+l)  of  the  term  area 
relative  to  the  record  PVA. 

- First  word  addre6s(?VA)  of  the 

term  relative  to  the  record  EVA. 

Jfriemonic  to  signify  that  this  key  bucket 
is  the  term  locator. 


Flag  (K)  and  role  Indicator  fCi)  of  this 
bucKet  signifies  that  this  is  a  key. 


b.  Accession  Number  Field. 

A  key  (GKACCESS)  is  generated  and  placed  in  the  output  record 
loiicwed  by  two  continuation  data  buckets  to  contain  the  NASA 
accession  number.  This  is  found  in  characters  3  through  j.0 
of  each  logical  NASA  record. 

Example : 

(KACCESS3C63N 123  ?Ct5bbbb 

c.  Date in  Field. 


If  the  D,  card  is  used,  each  output  recor'1  will  contain  the  key 
as  specified  on  the  card  followed  by  a  numeric  field  of  the  date 
as  ent  red  from  the  console  as  year,  month,  day: 

CKDATE INOC68OIIO 


d.  Tent  Field. 

The  term  fie  id  in  t.,e  NASA  data  record  is  located  by  a  relative 
address  field  in  positions  lie  through  liy.  Each  term  is  pre¬ 
ceded  by  a  Type  1  or  3.  This  type  is  pieced  in  the  role  indi¬ 
cator  of  the  IS&R  key  to  aid  in  searching  speed  and  to  distinguish 
th_  term  from  other  keys  that  have  the  same  spelling  (e.g.;  IKACCtiT  - 
term  and  CKACCKSS  -  key).  The  first  six  characters  of  each  term 
are  placed  in  the  key  and  as  efiny  continuation  buckets  as  are 
required  a~e  used  to  contain  the  term: 

DCTE  RMFE  F  3CTEMFE  RtCAIURE 

This  processing  is  repeated  for  all  terms  In  the  N'  .  record. 


w  — Q 
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e.  Title  Field. 

The  title  is  located  by  a  relative  address  field  in  positions  80 
through  83  of  each  NASA  data  record.  A  key  is  generated  and  as 
many  3C  deta  buckets  are  used  as  are  needed.  If  the  relative 
area  is  blank,  this  field  is  ignored. 

Example: 

OCTITI£b3CCOim:C3CTIVEbH3CEATM,R3CANSFER. . . . 

f.  Title  Notation  Field. 

The  title  notation  field  is  located  by  a  relative  address 
field  in  positions  81  through  8?  and  is  formatted  similar 
to  the  title  field  (e). 

CKTITIW03CEINFUJ3CSSbVC9J3CT)ABSCRP3CTI0NSK .... 

g.  Historical  Notation  Field. 

This  historical  natation  field  is  located  by  a  relative  address 
field  in  positions  12  through  95-  It  is  formatted  similar  to 
the  title  field  (e). 


CKH1STN03C. 


h,  Descript ive  Notation  Field. 

located  by  a  relative  address  in  positions  96  through  99.  the 
field  is  separated  by  word  marks  into  subfields,  each  with  a 
code  number  tyre  designator.  These  ar>»  examined  for  ascend  trig 
order  before  further  processing.  If  these  subfield  cedes  are 
not  in  order,  the  exception  records  specified  L.  Paragraph  * .2 
subpar.  2 .v  occur. 


The  following  is  a  list  of  the  subf ield  types  and  the  data 
field  generated: 


00 

CKDri‘C003C - 

not  formatted. 

01  -0< 

CKDi'OCOl-OblC  .  .  . . 

not  defined  . 

Cl¬ 

CKCATDAT3r .... 

date  of  cataloging. 

od -1: 

CKCOHPIIU  IC . .  • 

corporate  source  supple men' 

CKAUTHAFOC  .  . . 

personal  authors  corporal  i 
aff illat ion . 

10.^9 

(KflrGClO-bUlC - 

19 

temporary'  number. 

20 

not  defined. 

21 

old  number  -  Langley  re  sea 

22-39 

not  def  inea . 
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Author  Field 

Located  by  a  relative  address  la  positions  100  through  103 . 
This  field  certains  a  single  or  multiple  authors'  names 
separated  \y  word  marks.  Enough  keys  are  generated  for 
each  author. 


nKAUTHOR3CSMITHt)3C .... 
CKAOTH0R3C  JONES ,  ?Ct»A  .t>£  . 


Corporation  Field. 

This  field  is  located  by  a  relative  address  in  positions  id 
through  107.  The  first  eight  characters  a-e  a  coue  for  the 
corporation  and  is  listed  in  the  corporation  thesaurus.  In 
the  IS&R  record,  an  additional  blank  is  inserted  between  the 
rode  and  the  English-language  equivalent. 

CKCORPCFdCR  •<  <  30^3COOt>HlT3C  .... 

Report  Number  Field. 

There  can  be  many  report  niim^ers  In  each  NASA  record . 
start  of  the  field  is  located  by  the  relative  address  in 
positions  106  tr. rough  111.  Each  report  number  is  placed  in 
its  om  key. 

CK  RFTN  I’M  ?CNYC  -  C  •  L  ■  C  -  ‘ 

CKnFTNVH  <’TH  -10^ V  -Ff 

Contract  Number  Field  . 

This  fi-'ld  is  similar  tr  the  report  numb'  r  field  \K)  and  is 
located  by  positions  LIT  through  11  . 

CK  CNTNDM '  C  AT  '  3  C -  -C 1  -f  ‘  : C _ 


F i xed -Field  Dat a . 

Certain  in  format  ion.  is  curtained  in  the  fixed -fie  Li  port  ior.  of 
the  NA.1A  record .  lerser.ts  of  this  field  are  stored  in  ke-.-s  of 
a  pattern  CKXi****  where  1  is  a  letter .  A  through  J  uniquely 
ident 1 fy ing  the  Key  t" ?  its  data  content.  The  »♦»»  is  a  four- 
character  data  fi'U  cor*  air.ing  in  format  ion  from  th**  NACA  record. 
In  this  manner,  the  fixe  -fi-'ld  are*  is  convenient  ly  searchable. 
Table  >-i  shows  the  Keys  auu  their  corresponding  fields,  and  the 
positions  where  they  were  located  .  Certain  codes  are  used  by 
Documentation,  Inc.,  art  a  soaring  of  these  coirs  can  be  f curve 
in  previous  ly  re  f  e  re r. c e-i  N A.  A  d reuse rr?  s t  i or. . 
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n.  Date  cr  Receipt. 

The  date  of  receipt  is  contained  in  characters  31  thresh  36  of 
the  fixed  field  and,  if  present,  is  placed  in  a  key; 

(KRECmOC .... 

0.  Date  of  Publication. 

The  date  of  publication  is  contained  ir,  characters  ^7  through 
4?  of  the  fixed  field  and,  if  present,  is  placed  in  a  key: 

CKDATFlLiOC .... 

p.  Last  Data  Field. 

If  an  L,  card  is  usee,  that  data  cn  the  card  is  placed  at  the  end 
of  the  abstrae 

C»C2tWt 

Core  Lay  cut 

The  fellow'  g  diagram  is  a  layout,  of  core  during  program  executicn; 


BANK 


P„  INPUT  SUFFER 

\  NAAA  Rr  CORD 

UR .  BCD 


OUTPUT  BUFFI' p 
( ROTARY ) 

B  IN  A  KY  E>  &-R 
RECORD 


ARD  IN 


LACT  DATA 
F  Hi  ID  DAT  A 

(L,  cart;  : 

iOOC 

UNPACKED 
CHARACTER  i 

MODE 

WORK  BUFFER-' 


rLow  Chart  a  . 

The  following  flow  charts  are  intended  tc  give  ar.  overall  perspective 
cn  .he  program  logic. 


GDC  HERB- I.3OI 


flow  chart  3'~t  .  driver. 

(CONVERSION) 


SPEC  Hi  PROCESSING 
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FLOW  CHART  3~2.  SPEC  IN 

(CONVERSION) 
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flow  chart  3~3.  getrec 

(CONVERSION) 
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flow  CHART  3-4.  AUTHOR 

(CONVERSION) 
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PICK  UP 
field  ADDRESS 


field 

PRESENT? 


beginning  of 

FIELD  =  $? 

~znr 

PICK  up  — 
line  number 


I  SCAN  FOR  NEXT 
LINE  NUMBER 


DOLLAR 


DONE? 


J  PICK  UP 
I  line  number 


a  ASCENDING  ] 
_ ORDER? 

, _ 3H1 

I  OUTPUT  "JU^« 
j  RECORD  J 


'  USE  PROPER  KEY 
for  LINE  NUMBER, 
MOVE  DATA  TO 
OUTPUT  AREA. 


I 

_L 


POINT  TO  NEXT 
LINE  NUMBER 


DONE? 


FLOW  CHART  3- 


J*  dESCRIPT,vE  note  field 

(CONVERSION) 
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WRAPUP 


GDC- 


A 


OUTPUT 


<D 


(  TEST  FOR  TvO 
RECORD 


v!Ai 


J 


/test  I 

\  RECO.f 


PHYSICAL 
CORD  side 


NOT  ENOUGH 


i 


ENOUGH  (;AOO) 


PET  ADDRESSES 

TONF.XT  SMALLER 
RECORD _ 


FLOW  CHARI  3-6 


WRAPUP  AND  OUTPUT 
(C INVERSION) 
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3-4  NASA  MERGE  PROGRAM  BOCUMENTATICN  (A  Program  Designed  tc  Assist  in 
Maintaining  the  NASA  Linear  Search  Data  Files) 

Task  Description 

The  additions  or  activities  to  the  NASA  file  comes  as  a  file  consisting  of 
6  subfiles.  These  subfiles  contain  2  ranges  of  accession  numbers  within 
each  accession  series  (A,  N,  X).  It  is  desirable  to  maintain  the  total  file 
in  alphanumeric  order.  Each  subfile  must  be  merged  into  the  current  master 
file  in  its  proper  location. 

Certain  existing  IS&R  programs  will  accomplish  this  merging  but  as  they  were 
written  for  a  general-purpose  application,  it  was  felt  that  the  added  gain 
in  efficiency  of  having  a  special  program  would  compensate  for  the  program¬ 
ming  time  required.  Additional  features  were  to  b~  included  in  the  program 
such  as  listing  the  beginning  and  ending  of  any  sequential  range  of  accession 
numbers . 

3-5  NASA  MERGE  USER  INFORMATION 

1.  General 

A  data  tape  of  the  NASA  Linear  Search  file  is  used  as  input.  The  output 
(if  any)  is  a  blocked  2S&R  record  of  the  NASA  data  file  c*  2^00/ g\  12-bit 
words.  Each  searchable  (t>3)  record  must  ccnte in  a  key  01  ' 

CKACCESS  and  accession  number  data  field  of  the  form  in.  a  nnnnn. 

2.  Control  Card  Format 

Only  ere  card  type  is  permitted  -  the  SR  assigning  card.  This  is 
called  for  by  the  program  only  if  the  resequencing  option  is  specified 
(e**e  paragraph  3-5,  subparagraph  3  >  Options).  The  format  is  a  six -digit 
number  punched  starting  in  card  column  1. 

cc  1 

9999)9 

3.  Options 

A  table  of  the  options  is  shown  in  paragraph  5-9,  subparagraph  b,  Run 
Instructions . 

a.  List 

This  option  will  scan  the  input  tape  and.  make  a  printer  listing 
of  the  first  and  last  accession  numbers  of  any  sequential  range 
on  the  tape , 

b .  Copy 

This  option  will  cause  the  input  tape  co  be  copied  and  placed  on 
the  output  reel. 


! 


\ 

l 
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c .  Merge 

This  option  will  cause  the  activity  file  to  be  merged  with 
the  input  roaster  file  and  be  placed  cn  the  cut put  reel. 
Care  must  be  taken  to  assure  that  the  two  tapes  are  in 
ascending  order. 

d.  Resequence 

This  option  will  read  the  SR  assigning  card  and  will 
resequence  the  output  file  starting  with  the  assigned 
number  and  will  continue  sequentially  descending. 

k.  Run  Instructions 


a. 

Place 

the 

desired 

input  ■ 

tape  (no  ring)  on 

unit  cne ,  ready. 

j . 

Place 

the 

desired 

merge 

input  tape  (no  ring),  if  required,  cn 

unit 

two , 

ready . 

c . 

Place 

the 

desired 

scratch  output  tape  (ring),  if  required,  an 

unit 

three,  ready 

• 

d. 

Place 

the 

program 

deck  and  parameter  card 

,  if  required,  in  the 

reader.  Motor  power  cn, 

readv  . 

e . 

Clear 

the 

bank  controls  < 

and  roaster  clear. 

f . 

Press 

load  ,  start 

,  proct 

sing  begins . 

g- 

The  first 

halt  occurs  at 

P  =  0122  A  =  0000,  enter  the  desired 

option  pa: 

camet ers 

from  the  following  list 

.  A  Y  signifies  that 

this 

paramete  -  is 

wanted 

.  Use  the  parameter  number  as  specified. 

For  example,  to  copy  and 

resequence ,  set  .■ 

\  =  0012. 

PARAMETER  NO. 

RESEQUENCE 

MERGE  COPY' 

LIST’ 

FOR  A -REGISTER 

COMMENTS 

N 

N 

N 

N 

0000 

Illegal. 

N 

N 

N 

Y 

C/001 

N 

N 

Y 

N 

0002 

N 

N 

Y 

y 

0003 

N 

Y 

N 

N 

OOOh 

N 

Y 

N 

V 

0 00b 

N 

Y 

Y 

N 

0006 

Same  sis  OOOi , 

N 

Y 

Y 

Y 

0007 

Same  as  000 t  . 

Y 

N 

N 

N 

0010 

Meaningless ,  causes  error 

Y 

N 

N 

Y 

0011 

Meaningless,  causes  error 

Y 

N 

Y 

N 

0012 

Y 

N 

Y 

Y 

•0013 

Y 

Y 

N 

N 

00  lh 

Y 

Y 

N 

Y 

001S 

Y 

Y 

Y 

N 

0016 

Same  as  0011. 

Y 

Y 

Y 

Y 

0017 

Same  as  00 It . 
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ib'the  r^ader^if^th^fiS  i^tTh^’  ?1&Ce  the  SR  number  card 
processing  begins.  LS  reBe(iuenced  ^  press  start, 

Normal  Halts: 

034].,  a  =  0000.  e,nd  of  processing. 

P  =  to5?’  0000 •  E0F  hae  be'-«  read  oq 

IJyt'  L  mo;ve  taP®8  are  to  be  read  in  this 
set,  remove /re place  tapes,  start.  If  there 
are  no  more  tapes,  set  A  =  0001,  start. 

for-^’rr/  0000  ‘  ^  ECF  haa  been  read  cn  TM-o 

for  option,  6ee  p  =  oSO. 

Error  Halts: 

p  =  043i  ,  A  =  POS.  Access  ion  numbers  are  equa] 

Non  recoverable .  4  x  ‘ 

P  °b25,  a  -  pog.  No  CKACCESS  found,  non recoverable . 
P  ’  r72>  A  =  ****'  Access ion  not.  A,  N,  ^r  X 

Nonrecoverable.  A* 

p  =  Obi:-  ,  A  « 
p  =  120b,  A  -• 

P  =  12 :  o ,  A  »  POS . 
p  =  A  =  P0£. 


No  UA  found  ,  nonreccverable . 
Same  ae  p  =  Ocl^. 

Same  a?  p  =  O'-ps. 

Should  not  get  here. 

P  -  i.ol,  A  =  0004 .  Parity  error  TM-i  set  A  -  vyir 
8 tart  to  accept,  n  ~  0000  • 

p  “  iT4l,  A  a  0004,  Psr-'  +  -'  er-r-  tm  +  , 

start  to  accept..  ’ 

P  -  2011,  a  =  0100.  Bad  card  read  '^x  cart 

ir  reader,  set  A  -  0000 ,  start' '  F  ° 

’  *  Ppf’ •  rard  hae  alpha  character 
non.-ei.  overab^e  .  * 

End  of  Tape  Opticris: 

H  "ear!^  tCT  •  ™-4  •«  SU.1  an  to  vnte  W 

Halt  P  =  *11.  A  =  0000. 

Remove,  replace  VM-? .  Set  SLT-1  off,  start. 
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errors : 
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Halt  P  =  0211,  A  =>  7777, 
off,  st<-rt . 


SU-1  still  ci'  ,  turn 


Caution : 


A  0002 ,  TM-3  busy  ,  start . 

A  =  OXO,  TM-3  net  at  load  poin.,  ready  at 
load  point  ,  start . 

uo  not  let  the  E,CT  marker  on  TM-?  be  sensed.  Tie 
listing  procedure  will  not  give  correct  answers 
if  tnis  occurs . 


N.A2.A  MLFKE  PROGRAMMER  INFORMATION 
General  Description 

KOFrm  I.  a  Parameter  driver,,  fixed  prcs.-ac  executing  4ttw 
-cutlnes  or.  the  bar  ia  of  -he  parameter  entered  at  run  tie  Xl 
des.gnec  tc  run  with  IS&R-Toraatr^  data  Tn  RUuttV  ’  R 

C^t  certain,  a  OUCCKISd  Key  STiJS  c-fiT'Se 

thX  Kf^s  ^:ied°rr-he  bT^6  °f  thifi  key  ;  the  lc*lc  that  looks  for 
is  "also  fixed.  the  prograc'  ^  the  siz-  of  the  fie  Li 

Core  layout 


RANK 


owing  is  a  pictu 

re  cf  core  during 

execut  i  cr. : 

!  PROGRAM 

INP17T  AM.  A 

INPUT  AREA 

:  HOTA?v 

*-  .....  . , 

7M-1 

tm-: 

OUTFIT 

7:  oo 

3  OCX' 

XXX 

•  BUFFER 

cuA  1 

COMP/vHK  AM:  A 

COMPAM  AREA 

x.  -  AT*rr  Aj{KA  A 

'00 

ph Err  hit:-?; 

LAST  2 


LIST  fbdm  BAJK  1  7 
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3.7  NASA  SEARCH  PROGRAM  DOCUMENTATION 

(A  Specialized  Search  Program  Tailored  for  Rapid  Searching  of 
the  NASA  Data  Files  as  Converted  to  IS&R  Internal  Forxaat) 


Task  Description 

It  was  decided  that  the  current  Beared  program  would  prove  too  slow  in 
searching  this  file  when  weighed  against  the  total  number  of  inquiries. 
There  were  some  300,000  citations  cc  magnetic  tape  (each  containing 
upwards  of  15  key -word  terms  or  phrases  and  2C  ether  field’  used  for 
display  or  searching)-  The  nature  of  the  data  (randee  topics,  etc.) 
and  the  method  of  retrieval  (key  words  only  in  meet  ^aees)  precluded 
subfil-'ng  as  a  means  cf  increasing  search  speed. 

The  program  is  a  multilist  processor,  where  each  separate  search  inquiry 
generates  a  umsii  list  or  table  containing  the  various  terms  to  be 
searched  for  in  each  citation  or  searchable  record.  Up  to  12  of  these 
separate  and  distinct-  list6  can  be  submitted  at  cne  time.  The  program 
collectr  those  citations  that  are  determined  to  be  hits  from  cne  tape, 
flags  teem  as  to  the  inquiry  or  inquiries  that  are  satisfied  and  writes 
them  out  or.  a  second  tape  to  be  displayed  by  other  IS&R  output  programs. 

3.6  NASA  SEARCH  USER  INFORMATION 

The  program  parameter  c  -ds  were  patterned  after  the  -aids  listed  for  the 
NASA  Linear  File  -  IBM  1401  System  Supplement  (previously  refersuced  NASA 
Documentation).  This  was  done  to  free  present  1401  system  users  from 
having  to  learn  another  card  form'd  system. 

1,  Card  Formats 

The  following  is  a  brief  description  of  all  currently  available  card 
types  and  the  arc  ion  they  perform  in  the  IS&R  NASA  Search  Program. 

All  rules  stated  here  override  those  specified  in  the  previously 
cited  NASA  Documentation. 

a ,  System  Cards 

Each  spec  must  be  bounded  front  and  rear  by  cards  defining  the 
set  as  a  logical  search  question.  In  addition,  the  last  card 
in  _he  deck  specifies  that  all  questions  have  been  input  and 
processing  is  to  start. 

(l)  Search  Card 
Format : 

ccl  3 

$  SEARCH  NN 
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Bse  letters  SE  In  cc  3  and  4  signify  the  card  type.  The 
number  of  the  spec,  punched  as  01  through  12,  is  picked  up 
as  the  first  characters  after  a  blank  following  the  SE  flag. 
Unique  numbers  should  be  used  for  those  Inquiries  submitted 
at  ere  time.  If  two  or  more  identifiers  are  used,  the  answers 
will  be  indistinguishable  for  those  inquiries  upon  cut  put . 

(2)  End  Card 
Format : 

cc  1  3 

$  END  OF  SEARCH  NR 

Only  the  underlined  characters  EN  are  active.  This  card, 
signifies  that  the  complete  inquiry  is  present  and  that 
the  particular  list  being  generated  is  to  be  terminated. 

(3)  End  of  Job  Card 
Format : 

cc  1  3 

$  E&S 

CSily  the  underlined  characters  are  active.  This  card 
signifies  that  all  inquiries  have  been  read  and  that 
searching  is  to  be  performed, 

b .  Limit  Carts 

These  cards  describe  the  rtlrt  Iona  to  be  extracted  fran  the 
master  file.  These  can  be  coded  directly  on  the  1401  worksheet. 

The  limit  codes  must  be  in  ascending  order,  except  in  those  eases 
where  multiple  codes  are  legal. 

(1)  Limit  Cede  00  -  Output  Option 
Format : 

cc  7  13 

00  ACC,  CIT,  TER 

No  action  is  taken  upon  reading  this  card.  It  is  used  for 
documentation  ccntrol  by  IS&R  personnel.  The  IS&R  NASA 
Retrieval  Systan  Is  not  limited  tc  the  output  options  speci¬ 
fied  in  the  previously  cited  NASA  Documentation . 

(2)  Limit  Code  01  Accession  Number  Range 
(Positive  Specifications) 

Format: 

cc  7  13 

01  67N10001-67N12345 ,  67A10001-67A1 1111 
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If  this  type  is  used,  only  those  citations  that  fall  within 
any  specified,  range  or  ranges  (inclusive)  will  be  accepted 
for  further  processing  by  that  inquiry.  Only  two  ranges 
may  be  ;  laced  on  one  card;  multiple  cards  may  be  used. 

The  letter  series  must  match  in  the  low  end  high  limits  of 
the  range.  The  range  must  be  specified  as  low  to  high. 

A  dash  (-)  must  be  between  the  low  and  high  ranges  and  a 
comma  (,)  must  be  placed  between  the  two  ranges  on  ease  card, 
if  used.  No  blank  characters  are  permitted.  A  range  may 
not  be  split  between  cards.  No  trailing  commas  are 
permitted. 

(3)  Limit  Code  02  Accession  Number  Range 
(Negative  specification) 

Format : 

cc  7  13 

02  66X12345  -66X23456 

This  type  specifies  those  ranges  to  be  excluded  from  further 
processing  by  a  given  inquiry.  If  any  citation  falls  within 
any  range  specified,  the  rest  of  that  inquiry  will  not  be 
processed  against  that  citation.  The  general  usage  rules 
are  the  same  as  Limit  Code  01. 

(4)  Limit  Code  03  Accession  Series, 
i  ormat : 

cc  7  .13 

03  A,N,X 

If  this  type  card  is  used,  only  those  citations  that  contain 
the  specified  accession  series  will  be  accepted  for  further 
processing.  No  blanks  are  permitted  arid  the  letters  must 
be  separated  by  a  ccnmva.  No  trailing  ecnrnas  are  permitted. 
Care  must  be  taken  to  ensure  that  card  types  01  and  03  do 
not  cancel  each  other. 

(5)  Limit  Code  04  Searchable  Record  Range 
Format : 

cc  7  13 

04  981234-091234 

This  card  type  allows  only  those  citations  that  have  a 
unique  I5&R  identification  number  that  fall^  within  the 
specified  range  or  ranges  to  be  subject  to  further  pro¬ 
cessing  by  tuat  inquiry,  a  dash  ( -)  must  be  between  the 
lew  and  high  limits,  a  cctmaa  (,)  must  be  between  the  ranges, 
the  ranges  must  not.  be  split  between  cards ,  three  ranges 
only  permitted  cc  a  card,  the  lew  limit  must  be  specif led 
first.  Multiple  cards  are  permitted. 
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(6)  Limit  code  05  Field  Search 
Format : 

cc  7  13 

05  +TKJQCA11** . .  -COB***  5 

This  type  allows  the  *ixed-field  information  described  in 
paragraph  3*5,  subparagraph  3,  to  be  searched.  Each  entry 
has  the  form: 


1st  char. 

4. 

logical  or  operator 

• 

logical  and  operator 

2nd  char. 

- 

logical  not  (negation) 

use  without  coraplimentation 

3rd  -  10th 

key  to  be  searched  for,  super- 

char. 

digits  (all  inclusive  characters) 
are  leg'll 

11th  cher. 

y 

comma  separator  between  terms . 

No  terms  ma^  be  split  between  cards  ,  multiple  cards  are 
legal.  For  example,  to  accept  only  those  citations  that 
have  an  SR  prepared  by  the  facility  or  the  author  in 
English  and  have  an  English-language  document,  the 
coding  would  be: 

05  -H50m^ll,-^(lCXI>*-*21,.bCOE01'** 

(7)  Limit  Code  08  Corporation  Search 
Format: 

cc7  13 

08  R933ovOO,#A789L70 

If  this  type  is  used,  those  citations  i..at  do  not  contain 
a  matching  corporate  ecrurce  code  are  rejected  for  ^Yirther 
processing  by  that  inquiry.  The  codes  are  found  in  the 
Documerrtat  1  on ,  Inc.,  Corporate  source  listing.  As  many 
as  five  codes  can  be  placed  on  one  card;  codes  must  be 
separated  by  commas  and  cannot  be  split  between  cards; 
multiple  cards  are  permitted. 

(8)  Limit  Code  09  Contract  Number 
Fermat : 

cc  7  13 

09  NAS7 -100$ 

09  HAST - 
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If  this  type  is  used,  only  those  citations  that  contain  a 
contract  number  &s  specified  is  considered  for  further 
processing  by  that  .inquiry,.  If  a  dollar  sign  follows 
the  contract  number,  an  exact  natch  trust  occur  for  the 
citation  to  be  considered  a  partial  hit  and  processed 
further  by  that  inquiry.  A  contract  number  not  followed 
by  a  dollar  sign  is  considered  a  root  or  truncated  term 
and  the  citation  is  further  processed  if  a  catch  occurs 
through  all  of  the  characters  specified.  A  further  dis¬ 
cussion  is  contained  in  the  RASA  Documentation  previously 
cited.  Only  erne  contract  number  may  be  specified  on  a 
card;  multiple  cards  are  permitted. 

(9)  Limit  Code  10  Report  Number 
Format: 

cc  7  13 

1C  GDC -1234-56$ 

10  Gic-1234 

This  typ°  is  the  same  as  (h)  Limit  09,  above,  but  searches 
for  a  given  report  number  instead  ocf  contract  number.  This 
capability  is  not  available  in  the  1401  system. 

(10)  Limit  Code  11  Author 
Format: 

cc  7  13 

11  SMITH 

11  SMITH,  G.  H. 

If  this  code  is  used ,  cnly  those  citations  that  hav  any 
one  of  the  specified  authors  will  be  subject  to  process inp 
by  the  rest  of  the  inquiry.  Only  one  author  may  be 
specified  cn  a  card,  and  must  net  be  split  between 
cards.  The  term  must  be  written  exactly  as  it  appears 
in  the  Personal  Author  Authority  List  or  in  the  STlR/lAA 
indieee.  In  the  example  ,  all  Smiths  would  be  obtained  by 
the  first  entry,  while  a  SMITH,  C.  H.  E.,  as  well  as 
SMIffl ,  G.  H.,  would  be  obtained  by  the  second  entry. 

Hi  mat ''ii  occ  -b  only  ce  those  characters  specified  and, 
if  they  match  the  entry  in  t  ie  citation,  a  possible  hit 
occurs  and  the  rest  of  that  inquiry  is  processed. 

(11)  Limit  Code  IS  Sort  Output 
Format: 

cc  7  13 

15  ACC 
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No  action  is  taken  upon  reading  this  card,  however,  it 
can  be  used  by  IS&R  personnel  for  documentation  control. 
The  IS&R  NASA  Retrieval  System  is  not  limited  to  tne 
sort  options  specified  in  the  NASA  Documentation  (cited 
previous ly ) . 

(12)  Limit  Cede  16  -  Hit  Limit 
Format : 

cc  7  13 

16  0025 

Thi6  card  will  limit  the  total  nits  on  the  inquiry  to  the 
number  specified.  The  maximum  that  can  be  specified  is 
9999*  A  message  is  printed  at  the  end  of  the  run  signify¬ 
ing  tha‘  the  inquiry  process  was  terminated  due  to 
reaching  the  hit  limit 

(13)  Limit  Code  40  -  Terms 
For  ...at : 

cc  7  9  II  13 

40  t>A  tr  HYDROGEN 

The  subject  terms  to  be  searched  for  in  the  citation  are 
punched  cne  per  card  in  a  type  40  card.  They  need  not  be 
in  any  order.  If  the  given  term  will  be  ieferenced  in 
the  equation,  an  alphabetic  Identification  must  be  placed 
in  cc  9  a-J  IC.  A  given  combination  of  letters  must  not 
be  doubl  used  in  an  Inquiry. 

If  weighting  .factors  are  to  be  employed  ,  they  arc  punched 
in  cc  11-12  (right  or  left  Justified).  Hie  term  is 
punched  starting  in  cc  1 3  a r  found  in  the  Subject  Terms 
Index.  If  it  is  desired  to  look  only  for  published  terns 
(those  tending  toward  "pr<  coordination  ) ,  a  P  must  be 
punched  in  cc  6l.  As  the  terms  1  re  found  in  a  given 
citation,  a  flag  is  aet  to  a  hit  condition  for  that  term. 
The  weight,  if  ,  i6  ad  >d  to  the  accumulated 

weight  cf  the  citation  for  that  inquiry  Hie  maximum 
generated  weight  net,  exceed  409b  •  Hit  flags  are 

tested  by  the  equation  to  deterrclr.-.  if  the  citation  is 
a  hit.  Hie  accumulated  weigh-  ir  tested  to  see  if  it 
exceeds  the  minimum  acceptable  weight  (type  49  cards ) . 

If  terms  are  used,  the  weight  limit  card  ( -9)  or  the 
equation  ( S0-S9)  must  be  specified  to  int  rrogate  the 
hit  flags  of  the  terms . 
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(14)  Limit  Code  49  -  Weight 
Format : 

cc  T  13 

49  2C 

The  mlr imum  acceptable  weight  is  tested  again**1  -he  av.ei>nti- 
lated  weight  of  the  citation  collected  by  the  t  cm  hits  t 
determine  if  the  citation  should  be  processed  *  tier.  It 
ia  punched  sis  a  cce  or  tvo-digi*  number  in  cc  13-Id. 
the  weight  does  net  atisfy  the  minimum,  no  f*.  "th^r  pr  at 
ing  "f  that  :ltatlc«  occurs  for  the  inquiry. 

(15)  Lire  ;  Code  0-  9 
Format : 

cc  7  ij 

50  i  •  (B  +  C)$ 

The  equation  is  st  rted  cr  a  typx?  fO  e^ru  and  is  enntin  ed 
as  necessary  on  cards  31-39*  The  follow  in?  rules  and 
restrictions  apply  to  the  equation: 

1.  Use  +  tc  indicate  logical  or  . 

2.  Use  .  (period)  to  indicate  xjgical  "a,  i  . 

3.  Use  -  to  indicate  logical  "and -not". 

4.  Use  parenthesis  ( )  to  avoid  ambiguity. 

3.  Use  A  if  the  equat  ion  has  only  one  term;  u  not  use 
+A  a«  the  start  of  any  equation  or  -are;1  ',het leal 
expression . 

6.  Use  $  to  terminate  the  equation. 

7.  Do  not  punch  the  equation  in  columns  no  or  61 . 

The  equation  is  checked  for  validity  when  read .  Illegal 
combinations  of  operators  and  terms  cause  diagnostic''  ^ 
be  printed,  the  following  must  not  occur  in  an  equa'  ter,: 

1.  No  blank  characters  a  re  permitted. 

2.  Two  succ'ssive  operators  a:  •  not  permitted.. 

3-  The  equa  ion  must  end  with  c.  letter  (signified  by  A) 
or  right-hand  parenthesis  '  ) 

4.  )  and  (  must  be  separated  by  an  op*  -atcr. 

5.  A  and  (  must  be  separated  by  an  operator. 

6.  )  and  A  must  be  be  pa  rated  by  an  perator. 

7.  Parenthesis  must  match,  a  (  must  precede  any  ). 

The  equation  is  evaluated  according  to  certain  rules  uu ing 
the  hit  flags  collected  by  the  type  40  cards.  In  this  program, 
hits  are  represented  by  ones  and  nonhite  h\  zeros.  The  equa¬ 
tion  is  scanned  for  the  innermost  set,  of  matching  parentheses ; 
ail  terms  within  this  set  are  evaluated  by  use  cf  the  folluw- 
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ing  tables : 


A  A  A 


+  i 

0  1 

.  jO 

1 

1 

; 

0  1 

— 

B  0! 

h  ■  ■" 

0  1 

B 

1 

ojo 

0 

B  0; 

[ 

0 

1 

1 

1  1 

1 

1  io 

1 

1 

i 

0 

0 

(A 

1  3) 

(A  • 

B) 

(A 

- 

B) 

If  there 

is  no 

initial 

ope  rat  or , 

a  work  value 

of 

as s  turned  and  the  first  operand  is  applied  to  the  work  value 
witn  the  logical  AND  function.  Each  operand  is  applied  tc 
fne  current  work  value  its  preceding  operator.  When 
the  expression  is  done,  the  work  hit  value  (zero  or  one)  is 
saved  and  the  equation  i6  examined  for  other  ncnevaiuated 
expressions.  The  saved  value  of  the  expression  is  applied 
to  the  work  value  by  the  preceding  operator  during  the 
processing  of  nested  expressions.  When  all  parenthetical 
expressions  have  been  evaluated,  the  total  equaticr.  i6 
evaluated  by  the  above  rules,  and  the  work  value  (0  or  l) 
is  saved,  to  determine  the  presence  of  a  hit. 


Program  Pun  Instructions 

a.  Tape  .letup 

TM-1:  A  tape  of  NASA  linear  file  converted  data.  This  oust  be 
in  E&N  Internal  Format  . 

TM-.3:  A  scratch  tape  (with  write  ring) 

b .  Deck  letup 

Program  deck  consisting  of: 

( l)  Bootstrap 
(c)  luograc  Loader 

(l)  Program  and  Cnange  Cards  j 

( 4 )  End  Card 


.  per  Deck 

This  deck  must  follow  the  program  deck  and  is  set  up  as  shown  in 
Exhibit  5  - 1 . 


I  ^ 
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Operating  Instructions 

(1)  Place  desired  tapes  cn  the  proper  units,  and  ready  at  lead 
point . 

(2)  Clear  bank  ecntrcLs  and  master  clear. 

(  •  '  Press  load,  start,  processing  begins. 

Modification:  Halt  P  =  6xr;2  to  enter  specs,  start. 

(1)  The  first  normal  halt  occurs  at  P  =  CT’l,  .’.  -  0000. 

If  there  ar°  acre  tapes  tc  be  searchec  ,  set  A  =  Q0C1.  start.  , 
halt  at  P  =  020 t ,  A  =  0000. 

Remove,  replace  with  next  tape  or  ’’nit  .1  ,  ready,  start  . 
search  ing  cor.t  inues  . 

If  all  tapes  have  been  searched,  set  A  =  0002 .  start  tc 
conclude  run.  Printer  records  number  of  hits  against  each 
search . 

Opt  i  ens 

If  TM~  -  nears  e.;i  of  reel,  set  fU-J.  an ,  nalt  F  -  ■  'T' ,  A  .XXX', 
Retscw .  Replace  TM- '  with,  new  scratch  tape  Krir,s) .  Get  2LJ-1 


Hrrcr  Halts 

s,  1 '  :  rrors  during  care,  spec  processing,  card  format  errors  are 

printed  using  a  calc. 


XX.V  head  carr  error. 

1  Illegal  card  t  vpe  stec  ■  . 

XXV  Numeric  c-  r.cnoat  oh  ir.g  hc  oossi  or,  series  . 

XX  No  -  s  igr:  between  lever  upper  limit. 

>X.  No  .  sep»trat  or  . 

. X.X  ’  Improper  length  access  lor.  ninge  . 

O.X>  No.  separator. 

XV'  ‘  Improper  ler.gf  h  of  oorr-onte -s  -'rt  ry  . 

11  legal  >- r-o 0  card  . 

•  ' .  .pec  number  -xceeds  IT. 

X  I,  ..iris  .x.t  of  enter. 

•X'l  '•  Illegal  boolean  operate:-. 

-. ,\.i  No  vc  igh.t  sped f  . 

>1'  M  isr.it  ch.'-d  ivirv-nt  hes  is  ir.  vquat  ..jt,  . 

. «..  1  HI  ink  character  -.n  cycaticn, 

«  ;  operator  between  A  ard  . 

.v  Three  cr  more  letters  as  <ir;  operand. 

»>.  r v,  .at  1  ix.  ices  net  r.-.i  with  letv'r  or 

>.'•  Two  -ne  raters  ir.  lire  cr  no  letter  between  ore  rat  -or  cr.i 

•»  No  letter  x-t.re::  ,  and  . 

.  V  T  Lie  gal  character  after  . 

.1  .  •  ett-r  ir.  -su  tier,  is  not  specified  *;  •-  carls. 
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•'  nI^'' 

Ope?  r&t '_r*£  Instructions 

U>  ^nC!.de6ired  ta?ee  ®  the  «aits,  a*i  ready  at  load 

(2)  Clear  bank  cortrcle  and  master  clear. 

^  ur^LXOed'  stsr-'  processing  begins. 

'  r  P  enter  specs,  start. 

(**)  Th-  flrst  normal  halt  occurs  at  F  =  01~1,  ..  «  0000. 

Sa’SVTcSe^  a** oooc.^  ,,!arrt“-  •«  A  '  a»i. 

*>»  “  ^  >•  ««. 

If  all  tapes  have  beer,  searched,  set  A  =  :<00">  B+&-*  tr 
IZlr  -coms  number  of 

Opt  1  CT.S 

M?“-  Rfar?  ^  of  **i.  ®et  :'L3-i  « .  halt  r  -  ;  -  ,  . 

*ner^  ™-5  v-th  new  scratch  tatr>  ,rir.^.  ' 

of.,  sta: .  to  continue.  *  1  -  *'  -LJ*1 

1'rrch  Halts 

■■.  ..  :  rrors  curing  card  spec  processing.  Card  ^  .. 

..  .......  &  roue. 

•»X'  Head  corn  error. 

*>  CHT^j  ?  VTY'  c  ' 

.'  >>  «*'*—<•  -  ..  '  ■  „  errant ch tr.**  53 lor,  t’^riv6  . 

•'■'••  Sc  -  rig::  bet  veer,  lev--"  — >>•»-.  -  ., 

••v.  % o .  s^t^irat  cr  - 

','.X  '  T__„  ’  _  _ 

(Nv>  v.  K  ^  "*•  *‘*-*£T. 

1  ■*■  .tv.  or . 

■*  ’  -  ;  '.  i'.yi ;  r  ’h'  v*  v'iirtl .  '  *' 

*  *  *  *  t^c  r.un:**r  -\crm\is 

]■*  vtiriu  'out  0':‘  oni<*r, 

' /*  _  ’*••*■*  *  V  •*  *  S'  OO  I P  NJ\  C'-y»  j*HT.  '  t 

'*  ■*'  -  'V*  Vf*  r.  c  -  -*  *'  4  t».  < 

Misrwitrhe,:  tvir^i  >.os  is  :r.  v^.at  ..T. . 

•’  -  r '•■«'-•.  c::».rnct**r  cr.  <:~:;at  :cr. . 

V‘  M'.ss‘,;+'  O^w* rat  or  betwe.-.-  g  ^  < 

e-.  P’""!  cr  “!'ro  ss  an  operand. 

.  >  W  ...  *tT  '  ijf.  t  ;w'e  *■>  e,*.  n  ;  •  .  .  *  i.  . 

..  ns  tf  ....  v  f*..;  Vlt,.  :Ot*o-  .■*» 

k  *■  e-v.  .  ^  ‘  s  •  -  •  . 

•  -  »  .  -  “'c  *  r*  . 

.  k  r  *• ..  .  *  .  '  - '  -  •'tv  »*•*  T.  Ot>#  Mit  •  N>“  -i 

:'r\  ■(,“,'r  bet  wear.  ;  an,:  '- . 

'*•_  character  .after 

-  ett-r  tr.  'V.;  ti-r,  is  not  sre^'-v  -..  .. 

'  *•*■••-•  ••  ’  iir.:  s . 


Best  Available  Copy 


Any  errors  occurring  during  spec  processing  cause  tne  aeer  e 
"Problem  net  accepted",  to  be  printed  and  that  spec  will  be 
ignored » 

Modification:  A  bait  will  occur  at  P  *  6557,  A  =  number  01 
errors . 

Errors  during  tape  process  phase: 

P  “  0272,  A  ~  **►>  ,  Spec  number  is  set  to  zero, 
run  is  good,  and  has  EOF  TM-j • 

P  =  O3O3,  A  «  0000-  Spec  number  in  set  to  zero, 
run  is  good,  and  has  EOF  TM-3 • 

P  =  34-27,  A  «  0004.  parity  error  after  16  tries 

to  read.  Set  A  =  0000,  run  to  accept  with  error. 

F  357",  .«  «  7777.  BU-1  is  or.  Set  SLJ-1  off, 
start,  to  continue, 

A  =  0200,  TM-3  is  busy,  wait  until  TM-3  is  ready  ,  start. 

A  =  0002,  TM-3  irf  not  ready,  correct  rnd  start-. 

A  -  0000.  TM-3  is  not.  at  load  ▼»«•+«•»•.  r‘<yrn**r+  and  start. 

n  ~  ***■*,  A-register  set  to  nan-zero  at  P  3  3570. 

Start  to  continue. 

P  =  3b72,  A  *  **♦*.  Nc  found  after  lookup  for  a  key. 
Nonrec  over-able . 

p  &  3732,  A  «  OC-'O.  Inc-'Tect  temporary  address  of  f i r«  t 
key  of  multiple  set.  N unrecoverable . 

"  ®  4010,  A  =  0000.  In  correct  number  of  parenthesis 
found  during  skip  processing.  Ncnreeoverabie . 

P  01  4013,  A  =*  0000.  Same  as  P  **  1+010. 

P  ■  1+02C,  A  =  **#*.  Sac:e  aa  1  “  4010. 

P  --  4074,  A  ®  +hhh+,  incorrect  code  encountered  during 
equation  evaluation.  N  cure  cover  able . 

P  4117,  A  <*  **■**.  Trying  to  evaluate  &  code  of  0  or 
1.  Konrecoverable . 

P  -  4120,  A  =  ****.  Same  ae  P  °  4117- 

P  =  4207,  A  *  8888.  Trying  to  process  an  invalid  code, 

A  shows  code,  non  re  cover  able .  Start,  to  display 
table  address  at  P  0  4211. 

P  ■  4211.  See  P  -  4207. 

P  *  4302,  A  **  0000.  ?o  CfCACCESS  key  found  in  the  Searchable 
Record.  Start  to  bypass  this  epee  fr~  this  SR. 
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p  ==  khk2,  A  «  OOOO.  Same  a*  P  9  1*302, 

P  -  4^66,  A  =  0000.  Same  as  P  9  4303. 

P  -  556c,  A  -  •****,  Incorrect  ev&lnat ion  of  express  ion  • 

Ncnrecoverable . 

P  -  S602 ,  A  -•  >30,  Run  past  end  of  data  during  equation, 

evaluation.  Ner.re  orverable . 

P  *  5622,  A  =  ****.  Same  as  P  =  y/> 5-. 

P  ~  5701,  A  «  »*»»,  Pointer  lost  during  type  15  process, 

table  wrap-up,  did  not  reference  a  0001  table  code. 
Fc&reeovereble . 

P  =  £34? ,  A  =  Invalid  boolean  operator  code  referenced . 

Non re coveralls . 

(3)  Special  features,  editing  consideration. 

The  NASA  Linear  File  was  converted  to  standard  !£&,  format, 
but  incorporated  special  features  to  provide  faster  process¬ 
ing.  The  standard  8 -character  modules  (buckets)  are  used 
incorporating  the  2-flag  cnaracters  and  6-key  or  data  charac¬ 
ters.  The  3rd  bucket  contains  a  key  that  points  to  the  first, 
and  last  entries  of  the  term  field.  Its  form  is  CKTIfFLL 
where  CK  is  the  flag,  TL  is  the  mnemonic,  FF  is  the  1ocatiai 
relative  to  the  first  of  the  Logical  record  in  binary  repre- 
sentat  ition ,  LL  is  the  location  of  th^  end  of  the  field 
relative  positions  of  the  terms  or  the  value  of  the  key 
CKTLFFLL.  The  first  six  Letters  of  a  term  are  coded  in 
each  key  to  prevent;  having  to  obtain  a  complete  match  on 
a  key  and  then  determining  if  the  data  field  examined  is 
the  term  wanted.  For  example,  the  term  aerospace"  normally 
coded ; 

(KKEYWRD  jCAEBffeP  jCACEbbb  , 

is  coded: 

1KAER06?  3CAERjfcP  3CACELIL  . 

The  IK  (or  3K ,  if  a  published  term)  avoids  ary  ambiguity 
with  ether  keys  (having  only  OK  flags). 

The  fixed -fie Id  data  from  the  start  of  t>  NASA  record  is 
placed  in  keys  only  as  shown  in  the  table  on  the  following 
page. 
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KEY 

KEY 

CHARACTER 

FOSE' IUN 

BATA  FIE II) 

OOCA34,)6 

3  >4 

Journal  Is cue  Number 

rj 

Document  Classification 

6 

Title  Cln_Jlficaticr 

CSCX3i4s6 

< 

Dec  lass  if icat icn  Group 

4  ,c 

Announcement  Subject  Cate -cry  ( 

6 

MSA  Supported 

OCX  C?V'-6 

3 

4 

Nofom  {No  Foreign  Release  > 
Conference  or  Symposium  Proceed 
C  rporate  Scarce  Supplementary 

6 

Author 1 e  Corporate  Aff 1 1 iat i on 

CKXD3456 

Foreign  Document 

4 

Receipt  Type 

5 

Searchable  Record 

6 

$R  language 

CKXE  'M-6 

3,4 

Document.  language 

5 

Reproducible  Cede 

£ 

Copyright  Code 

CKXF?4>6 

Microfiche  to  be  made 

4,5 

Document  Type 

6 

Microfiche  Code  Prefix 

CKXG3456 

Microfiche  Code  Suffix 

4 

Dc  iment  Claaeificat ion 

s 

6 

Hand ling 

"Et  Al" "following  the  Author 

OtXH3456 

3,4 

Source  -  NASA/Count rv  Code 

5 ,6 

Fo.reign  Origin 

CKX 134  ‘;6 

3, 4, 5, 6 

Number  of  Pages 

CKXJ3^^ 

3 ,4,4,6 

COS ATI  Subject  Category 

Although  not  normally  needed ,  editing  with  th^  standard  IS&R  pi 
be  accomplished  if  the  above  -imltat icne  are  observed. 
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xfd— field  data  couvff.'smn  iahli 


{ 1 )  Output  Considerations 


GDC-ERP-i 


Any  given  record,  that  is  a  uit  receives  a  code  represent Ing 
the  inquiry  that  is  satisfied.  This  code  is  a  bit  that  is 
turned  on  in  the  seventh  and  eighth  characters  ( 12  bits  total) 
of  the  first  "bucket"  in  the  record.  During  output  formatting, 
any  bit  cr  combination  of  tts  can  be  tested  to  split  the 
output  file  into  its  parts  as  determined,  by  the  spec  inquiry 

VTI 

If  weights  are  collected ,  they  are  placed  in  the  output 
record  L.  the  format : 

cwRimra, 

where  Ow  is  the  flag.  HI'  is  the  hit  flag  in  bit  configura¬ 
tion  se  above,  NNNN  is  a  four-character  decimal  weight 
value . 

Because  of  the  special  keys,  flags,  and  else,  the  If.&R  pro¬ 
cessing  language  program  (5XMPL)  muBt  be  used  for  output 
formatting  instead  of  the  normal  Formatter  program. 


i)  Spec  Ixemplee 


Certain  spec  ex.  pies,  along  with  an  explanation  of  equaticn 
evaluation,  can  be  found  in  Exhibit  1 


3.9  NASA  SEARCH  PROGRAMMER  INFORMATION 

1.  General  Description 

The  NASA  Search  Program  is  a  list,  or  table  processor.  Each  card 
type  generates  certain  entries  in  a  List,  and  when  processing  occurs, 
each  entry  in  the  list  is  processed  according  to  its  type.  The  various 
functions  being  performed  have  the  respens ibility "  of  keeping  track 
of  the  length  of  its  table  entry  ^nd  leaving  the  list  pointer  at  the 
proper  place.  Each  spec  entered  into  the  total  table  starts  with  an 
information  area  set  up  by  the  $  SE  NN  card.  The  entiles  in  this  area 
keep  track  of  the  number  of  the  spec,  the  count  of  hits,  weight, 
fdiressee  to  be  used  if  certain  conditions  occur,  etc. 

2.  Table  Formats 

The  following  are  the  table  formats  set  up  by  the  cards  outlined  in 
paragraph  3.3,  subparagraphs  1  and  2.  The  formats  are  listed  in  the 
order  they  would  normally  occur  in  a  spec. 


a.  $  Search  04 


I 
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The  epee  information  area  is  Bet  up  according  to  the  following 
list: 

0001  Function  Code. 

0000  Hit  thib  SR?  0  =  No.,  1  =  Yes. 

0010  Number  of  this  spec  (binary  bit  position  1-12). 

XWA+1  of  this  sjjec. 

Weight  cf  this  spec  (in  bint  y). 

l&et  positive  accession  range  entry  IWA+1. 

I#st.  corporate  source  entry  LWA+1. 
l&et  contract  number  entry  D/A^l. 

Lp~t  author  entry  IWA+1. 

Hit  counter  in  BCD  characters. 

Hit  counter. 

Hit  counter. 

Hit  limit  reached,  0  =  cent.  1  -  bypass. 

Weight  address,  /  0  if  present, 
last  report  number  entry  Ii’A+1. 

Last  Sh  rang<:  entry  IWA+1. 

Last  field  entry  IWA+1. 

0000  Spare  ceLl  for  expansion. 

0000  ^tire  cell  for  expanaicn. 

0000  Spare  cell  for  expansion. 


b.  Positive  Accession  Range 

The  following  are  the  entries  for  this  function. 

All  others  will  be  lifted  in  this  form. 

N  3C  N  3C 

0002  0603  4301  0203  0323  0405  06O3  4501  2303  0323  Of* 

~[  I  j 

— - -  Upper  limit  of 

!  1 - Lower  limit  of  accession  accession  rang-? 

ranges  stored  as  an  Internal  to  be  accepted  . 

E&R  image  . 

— - — Processor  code  for  this  function. 
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Access  i c* ' 


i 


N 

0603  4S0I 


3C 

020j  0123  040S 

— — -  «*-■■«■ . --  (*..  »wL.  — .  ...—<- 


N 


4S01  020 j 

-  Upper  limit 
range  to  be 


3C 

0323  04l)f 

of  ac ret 6 Ion 
rejerted . 


l - reiver  limit  of  accession  range 

stored  as  an  internal  IE&R  Image. 


- processor  code  for  this  function. 


d.  Accession  Number  Series 


XX  04  0021  004s 

-r  t-  -7-  r 

I  ■ 

j  -  AcceB8icc  series  entry  (Ni. 

i  i 

i  1 

!  1  Accession  series  entry  (a). 

i  ; 

j  L - Processor  code  of  this  function. 

I 

i — —Number  of  cells  for  this  entry  (variable). 

e .  SR  Range 

001?  1111  Ull  1010  ^.111  1111  1111 

j  I  i 

|  j  1 — --  Upper  limit  of  SR 

j  range  desired  (999999)- 

j 

|  - Lower  limit  of  SR  range  desired  (999966). 

! 

1  - Processor  code  for  this  function. 
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f.  Fie  lxl  Search 


1 

,  T 

!  I 

i  I 


£0  00^2 _ 6721  01^ _ 


—  Field  to  ue  searched  for  (CKXA !♦**)■ 


-  Processor  code  for  this  function. 


Flag  signifying  an  AND  function  Is  to  occur  (C  «*  OR,  1  =  AHD ) 


Flag  signifying  negation  \0  =  no.  i&l,  1  -  c  copier-  at  berore 

applying  boolean  operator). 


g.  Corporate  Source 

1/  022^  yjog  o*»i.u  uj^_j  t-w*.-1 

!  | 

I  I 

l  1 — Imbedded  3C  cant inuat  ion  flag. 

- Corporate  source  coue  to  be  searched  for  (SE3.3e62G)  • 

I _  Processor  code  for  this  entry. 

h .  Contract  Humber 
Exact  match: 


0006 


0010 


U521  6207  400]  032.3  0000  6060  6060 


L Imbedded  3C  continuation  flag 

-  Contract  number  to  be  searched  for  (NAS7-i00) . 
Length  of  function  not  Including  code. 

Processor  code  for  this  entry. 
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Truncated  snatch  (end  with  high  6-bit  comparison ) 


*  I  !  ;  !  ! 

!  j  i  !  ‘ - DuOTy  zer<« 

1  i  (  r\  nb  ♦'pc*  *.  ri  i 

;  ;  -f.Ot  v  '  .  > 

i  I 

!  I  !  ;  i 

— Imbedded  3C 

j  |  i  |  ccrilinuaticc  fig. 

i  j  i  | 

!  I  I  j 

|  i  1 - Contract  number  to  be  searched 

|  for  (NASY-10). 

•  ! 

i  i 

1 - . —  Length  of  entry  not  Including  code. 

!  | 

I  :  ■  Processor  phase  code. 

i - Flag  indicates  truncated  match  (0  -  nontruncated  1  «  truncated'/. 

— Flag  lnulcnt^o  high  6 -bit  match  on  last  cell. 


Truncated  match  (end  with  full -cell  comparison) 


I  - - Imbedded  if  continuation 

!  flag. 

l_ — Contract  number  to  be  searched  for  (K  IcT-lOO) . 

1 -  Length  of  entry  not  including  code. 

. -  Process  or  code  . 

— Flag  indicates  truncated  match. 

Flag  indicates  total  match  on  last  cell. 
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Report  Number 


COLO 

272*4 

2340 

2351  0323 

<  1 1: 0  0102  03c 

OOoo 

2724 

2  40 

2351  0323 

3100 

•DOC- 

2T?4 

2340 

This  type 

ifi  8  i 

mi  lor  tc. 

?  Contract  Number  ' 

[h.)  abc.T  . 

The  data 

fields 

teeted 

are  ,  in  order 

uf  the  above  coding 

GDC  -ERR -12 ? 

GDC-4.HR 

GDC 


An  t-h  or 

Pull  Caspar  is  cn  at  end « 

4gt>4  nhf  2331  0323  73&C  2732 

i 

i  ■  -  imbedded  <C  ccvittrvu 

f  '.a*?  ■ 

i -  author  ’*  aaae  to  be  searched  for  (KULiKR 

Length  of  ent ry  net  Including  code  . 

Processor  code. 

Hi  sh  -bit  2nd  Caspar  Is  on. 

t2-*4  3  16  3  3000 

— ■  - - - - - - - — 

i  7 

'■Zero  pad  at  end. 

i 

L —  Author's  name  (SKTSH) 
length  of  entry  not  including  code . 

Processor  code . 

•  -bit  end  ccrrj Arisen  Tlag . 
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n .  Equat  ion 


*13  0011  0102  0003  0005  0007  021 2  0002  002k  000 6 

I  1 - - - - 

!  ‘  "Equation  in  internal  (program)  code  as  follows: 


"•length 
of  entry 
not 

0000 

0001 

inc  luding 

code . 

0002 

Processor  code 

0003 

for  this  entry. 

cook 

0005 

0006 

0007 

-  An  evaluation  of  a  parenthetical 
expression  equal  to  a  non-hit. 

-  An  evsiu&ticti  of  a  parenthetical 
expression  equal  to  a  hit. 

-  The  logical  or  boolean  operator, 

-  The  logical  arxl  boolean  operator. 

-  ‘The  logical  not -and  boolean  operator. 

-  A  left-hand  parenthesis. 

-  A  right-hand  parenthesis. 

-  A  symbol  specifying  th"t  an  express icc 
has  not  been  evaluated,  set  to  0,  or  1 
when  evaluated. 


All  ethers  are  the  table  addresB  of  the  hit 
flag  of  the  ter  referenced  (see  1.  above} 


o.  End  of  Spec 


0014 


—  Code  signifying  end  of  this  search  problem. 


p.  End  of  Table 


Cede  signifying  that  all  problems  have  been 
processed  for  a  given  citation. 
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Core  layouts 

The  fol.lc*'iag  is  a  layout  cf  core  during  the  initial  processing  c- f 
the  epee  input  cards: 
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(  in  card 


'Card  Input 


cyisDOi-ie 
.Add res e  Ta„ie 
forma-.:  ‘generated  dur- 
To  be  pro-  1 ing  read  of 
cessed  and  Item  card; 
placed  in  | format: 

Spec  Table  |Symb  ,  /  Table 

/  »A  .  n  v 


The  following  is  a  layout  cf  core  during  the  searching  phase 
of  the  program: 
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(Rotary) 


General  Flow  Charts 

The  following  flow  charts  are  intended  to  proved®  guidance  in 
examining  program  logic.  Certain  charts  are  intended  to  show  the 
more  complex  process  functions. 
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flow  chart  3-13.  input  routine;. 

(search: 
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FLOWCHART  J— !  4  .  OFF  INF'  FARCM  A0L.F  RECORD. 

(search) 
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FLOW  CHART  3-17.  OUTPUT  ftOUTINt 
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SECTION  4 


CONCLUSONS 


4.1  WHY  PERFORM  CONVERSION? 

1.  Experience  at  Conv&lr  shows  a  daily  advantage  in  having  a  system 
operating  i_n  a  software  environment  that  is  familiar  and  centre 11a ole . 

The  inevitable  program  difficulties  constantly  encountered  are  solvable 
quickly  . 

2.  Innovations  become  available  that  would  be  difficult  to  achieve  when 
dealing  with  a  "canned"  software  package  that  is  usually  not  easily 
diseeted  and  reorganised. 

1.  Ability  to  cross  reference  and  blend  between  different  data  bases  bee  cnee 
natural  because  they  snare  the  same  software  environment . 

4.  The  basic  general-purpose  LbkR  System  increases  its  capability  .-y  learn¬ 
ing  from,  the  converted  system  and  therefore  implementing  •'cncepte  that 
were  inherent  with  in  the  original  noncen verted  system.  T1  is  oakes  these 
concepts  available  to  other  converted  system*  where  t.hev  coo  Id  not. 
previously  be  employed. 

Where  dupi'^ate  material  is  employed  in  two  different  data  bases  (or 
sources  for  these  data  bases )  there  is  the  opportunity  t-c  merge  these 
duplications  and  actually  perform  a  dep~  h  indexing  or  enhancement  of 
the  d-ia  beyond  what  either  system  could  offer. 

4.2  WHAT  ARE  -SOME  STEF:"  FuTEDL-v,  CCNVERi-ICN? 

1.  A  general-purpose  sys*<m  ausy  be  In  existence  and  have  reasonable  preview 
operational  experience.  It  is  Improbable  to  be  able  tc  design  both  a 
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conversion  and  a  genera  1-purpoee  system  concurrently  without  unduly 
biasing  one  or  berth.  The  general-purpoe  system  must  exist  a e  truly 
"general  purpose"  and  r.crt  be  solely  data  base  or  application  oriented. 

2.  Adequate  detailed  documentation  of  the  system  to  be  converted  is  manda¬ 
tory''.  This  should  include  detailed  understanding  of  the  intents  and 
philoeophy  of  system  objectives  beyond  mere  ceding. 

j.  Because  there  1b  little  opportunity  to  change  the  established  system 
upetream  of  the  proposed  converted  mechanisation ,  the  converted  system 
must  be  flexible  erough  to  wccep*  the  supplied  data  base  with  nc  dis- 
turoance  or  requirement  imposed  upon  the  existing  non con verted  system. 
Alec,  awareness  of  potential  or  planned  change  to  the  original  data  has 
and  formats  must  be  consider!  and  accounted  for  with  capability  for 
input  flexibility  in  the  converted  system. 

4.?  WHAT  ARK  SOME  CUSTOMER  OR  USER  RE^U IKEMENTU ? 

1.  The  existing  nencon verted  system  usually  has  a  tradition  of  procedure 
in  how  It  is  used.  The  converted  system  oust  net  change  this  procedure 
Ideally ,  the  personnel  using  the  previous  system  should  be  unaware  cf 
any  chang“  of  the  data-base -mechan itat ion  environment  other  than  incr*" 
capability  that  might  become  available. 

P.  Ail  cw  put  report- ing  must  be  the  same  as  the  previews  none  an  verted  eyst 
except  for  possible  increase  capability  over  what  wks  originally  avails 

■.4  WHEN  SHOUU)  COKVERi-ION  a:  CONS  HE  RED? 

1.  When  a  data  base  and  system  become  difficult  ,  inefficient  or  coet  2y  to 
use  because  of  lacr.  of  intimacy  with  the  software  design  and  therefore 
ability  to  perform  changes  or  modification  to  the  software. 

2 .  »her,  increased  flexibility  cf  search  and  output  is  desired  bey  end  that 
offered  by  the  existing  system. 

When  It  is  desired  to  track  or  correlate  this  data  base  with  other  data 
teases  , 
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4.5  WHO  PERPORMB  A  CCHVERSIDR? 

The  work  of  converting  is  dcr.e  by  programmers.  'Hie  specifications  are 
designed  by  inf  Croat  lor.  specialists.  At  Corvair  we  are  forturaie  that  cur 
programmers  ,  working  in  the  IS&E  System,  are  information  specialists  and  dc 
not  work  divorced  from  the  other  of  the  grcxip. 

A  .6  SOKE  STATISTICS  AMD  OPERATING  CHARACTERISTICS  OH  THE  ACCOMPLISHES 
CONVERTED  NASA  SYSTEM. 

The  con  vers  ice  of  the  data  base  consumed  approximately  L  nan-fflurths  of  Labor 
over  a  2-manth  period  to  go  operational. 

One  tenth  of  It  of  the  records  encountered  a  problem  during  conversion. 
These  were  printed  out  and  manually  edited  and  keypunched  for  entry.  Out 
of  ^00 ,000  reed'd s  in  the  data  base .  JOC  have  seme  minor'  discrepancy  but  are 
nevertheless  searchable  and  contain  the  essential  data  cf  title,  descriptors, 
ar.d  document  i dr.et  i  f  icat  1  an  . 

Data  fields  not  previously  searchable  may  now  be  employed . 

Some  typical  output  formats  are  included  in  the  appendix  to  this  report'. 
Rev  formats ,  or  radical  changes  to  these  examples ,  can  be  made  at  a  cost 
averaging  ?  manhours  for  coding  instructions  .  Tire  new  format  will  henceforth 
be  available  At  no  development  cost . 

The  search  program  will  handle  TO  descriptor  terns  apportioned  to  a  mix 
of  1C  different  inquiries  run  s  isf’ltaneous  ly .  This  is  only  an  optimum  ratio 
used  as  a  rule  of  thumb  Actually,  200  terms  could  be  employed ,  for  example, 
but  i  •  would  be  desirable  to  have  lees  than  L?  inquiries  batched,  other*  is* 
the  total  logic  to  ccr pare  would  cause  the  system  to  be  cccputer  bound  and 
therefore  slow. 

'Tb.e  master  la* a  base  consists  cf  LO  reels  of  tape  and  these  arm  processed 
at  an  optimum  rate  cf  7  minutes  per  tape. 

The  machine  caa^lex  e tap  1  eyed  is  a  CDC  lt>0G  and  costs  an  average  cf  $i.  "heu 
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tc  operate. 
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It  ie  possible  to  construct  a  cceplex,  multiple  inquiry  which  would 
result  in  being  computation  bound  (not  able  to  process  at  tape  speed).  To 
alleviate  this,  a  roi^i  cut  iB  normally  made  using  Boolean  logic  and  terns 
that  will  assure  capturing  all  candidate  records  frees  the  selected  data  uase 
subfile  cn  a  tape  of  hits  while  processing  at  inp-ix  tape  sneed.  The  acquired 
one  or  two  tapes  of  hits  of  candidate  records  obtained  is  then  processed 
for  satisfaction  of  the  inquiries.  Cn  the  average ^  this  technique  results 
in  more  than  half  overall  total  time  savings  cn  complex  inquiries  over  the 
method  of  single-pass  techniques . 
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SECTION  5 

RECOMM  ENi,  ^TIONS 


It  is  a  little  early  to  ascertain  what  the  set  of  applicable  general  rules 
are  for  converting  an  existing  mechanized  data  base  to  the  Ccnvair  IS&R 
environment.  This  will  be  Learned  with  more  experience.  Hopefully,  the 
software  employed  can  be  modularized  into  a  library  of  discrete  routines 
that  can  be  selected  and  linked  together  for  a  particular  conversion ,  This 
would  enable  maximum  salvage  from  previous  work  &n*  the  consequent  conserve 
tion  of  time, 

In  1969  it  is  planned  to  convert  DDC,  PAKHuX,  Navy  APL  and  Navy  3H 
magnet data  ey*t««s  to  the  Canvair  IS&R  System.  This  effort  will 
provide  invaluable  experience  toward  the  development  of  a  general -purpose 
eet  of  computer  routines  for  handling  sll  future  conversion  tasks. 
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APPENDIX 


This  appendix  contains  a  selection  of  typical  art  put  reports  for  the  purpose 
of  illustrating  the  variety  of  formats  and  contents  that  can  be  provided  by 
the  system.  Only  one  page  of  each  report  is  used. 

A  data  base  such  as  the  NASA  Linear  Tape  System  can  be  searched  in  res¬ 
ponse  to  almost  any  inquiry,  regardless  of  complexity.  The  search  process 
produces  all  the  relevar*  records  In  their  entirety.  The  system  further 
permits  the  selection  and  display  of  specific  data  items  from  these  records 
innumerable  format',  based  on  individual  user  needs.  The  die  plays  are 
generated  by  the  5-C  J+020  High-Speed  Microfilm  Recorder  using  a  magnetic 
tape  produced  by  the  computer.  This  tape  contains  Instructions  for  headings, 
drawing  of  lines,  page  numbering  and  selection  of  data.  New  formate  can  be 
designed  In  nominal  time  depending  upon  complexity.  The  5-C  UOPO  produces 
lb  ran/3b  nm  microfilm  frames  from  which  hard  copy  is  produced  in  the  quantities 
desired.  The  two  blacx  bars  in  the  lcwer  left-hand  margin  are  cut  marks  for 
activating  the  paper  cutter. 

Th<.  following  exhibits  are  examples  of  the  individual  outputs  that  can 
be  produced  by  the  system: 

Exhibit.  A-l 

This  is  one  page  of  a  typical  output  report.  The  original  request  was  a 
search  for  literature  specifically  dealing  with  "Sandwich"  construct  icn . 

Exhibit  A-2 

This  is  one  page  of  an  cutjwt  report  delivered  to  the  General  Dynamics 
Director  of  International  Sales  In  Belgium.  The  request  was  to  identify 
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available  open  literature  on  the  Centaur  upper  stage  electrical  and  electronic 
systeme  to  assist  cn  analysis  and  bidding  in  support,  of  performing  tne  design 
and  fabrication  of  the  electrical  and  electronic  subsystems  of  ELDO'p.  new 
upper-stage  booster. 

Exhibit  A-3 

This  Is  one  page  of  a  report  listing  General  Dynamics  Research  Reports,  This 
data  base  has  been  organized  and  indexed  with  the  same  tesaurus  and  format 
as  NASA's  Linear  Tape  System.  Being  a  companion  piece  of  the  converted  NASA 
Linear  Tape  System,  it  can  now  be  interrogated  with  the  same  -inquiry  at  ine 
same  time.  This  is  a  good  illustration  of  the  possibility  of  integrating 
different  data  bases . 

Exhibit  A-4 

This  is  one  page  of  a  report;  a  cross  reference  listing  of  report  numbers 
versus  NASA  Linear  Tape  System  access im  number.  Such  devices  art.  used 
by  the  Convair  Library  for  rapid  reference  and  they  also  give  the  Convair 
IS&R  personnel  insight  into  file  structures  that  can  expedite  inquiry 
processing. 

Exhibit  A- 5 

This  is  one  page  of  a  report  which  has  selected  out  only  those  General  Dynamics 
reports  contained  within  the  convex  ed  NASA  Linear  Tape  System, 
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